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Japan’s tuna fishery faces a 


major depression as catch rates decline, 
oil prices triple, and U.S. imports shrink. 


TUNA INDUSTRY DILEMMA 


The Japanese tuna industry this year 
is facing a major depression, a situation 
which has developed following the *‘oil 
shock’’ of 2 years ago and the subse- 
quent inflationary trend. The problems 
are compounded by generally declining 
tuna longline catch rates and depressed 
tuna prices. When compared with the 
**mercury shock”’ of about 4 years ago, 
or the “‘canned tuna decomposition’’ 
problem of 3 years ago, both of which 
caused heavy losses to the tuna industry 
in Japan, the present situation is con- 
sidered far more serious. Some sources 
predict that perhaps as many as 20 per- 
cent to 30 percent of the tuna longline 
vessels will soon become inactive, with 
many going into bankruptcy. The prob- 
lem and causes are complex, but some 
of the more obvious reasons for the 
present state are these: 


1. Tripling of oil prices in the last 
year. 

2. Increased cost of fishing gear 
(particularly those oil-related prod- 
ucts) and provisions needed for ex- 
tended fishing operations. 

3. Generally declining catch rates 
throughout the areas of operation. 

4. Depressed fish prices in Japan. 

5. The virtual closing of the U.S. 
markets to Japanese exports of alba- 
core and yellowfin and skipjack 
tunas. 


Japan’s Fisheries, 1975 


TAMIO OTSU 


These problems are not restricted to 
Japan alone; they affect Korea and 
Taiwan and other tuna fishing nations 
as well. Korea and Taiwan may be even 
more affected since their longline ves- 
sels fish strictly for the export market, 
whereas a segment of the Japanese long- 
line fleet fishes primarily for the do- 
mestic ‘‘sashimi’’ market. This is not to 
say that vessels fishing for the domestic 
market are not also having their prob- 
lems at this time. 

The increased oil prices, having gone 
from $40-$50 per ton a year or so ago 
to the present $110-$130 per ton, have 
resulted in a daily fuel cost of more 
than $400 for vessels that burn about 
3.5 tons of fuel per day (e.g., many of 
the Korean vessels in the 220-280 ton 
category). Added to this is the high 
cost of fishing gear and other provisions 
needed for extended fishing trips. 
Meanwhile, catch rates have been 
declining in all oceans where these 
longline vessels fish. Reports indicate 
that catches in some areas have now 
fallen to less than | ton per day of fish- 
ing. A recent report from American 
Samoa shows that albacore catches 
have fallen far below a ton a day. It is 
easy to see that ex-vessel revenues of 
$500-$550 per day will not pay for the 
present high cost of operations. 

The longline vessels (Korean and 
Taiwanese) based in American Samoa 
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have had to extend their fishing grounds 
farther and farther away from the base. 
Fishing trips have increased in length 
to about 6 months for the larger ves- 
sels of about 250 tons, while 140-ton 
vessels are out 3 to 4 months. And still 
many of the vessels are returning to 
port with less than a full load. A source 
believed that about 30 Korean vessels 
would soon leave American Samoa, 
probably to return to Korea. 





Editor’s Note 


Early in 1975, Tamio Otsu at- 
tended the Japanese Tuna Research 
Conference, Shimizu City, Japan, 
as he has for the past 6 years. After 
the conference he spent two more 
weeks in Japan conferring with fish- 
ery biologists and members of the 
Japanese fishing industry with whom 
he maintains close ties. This article, 
written in late March 1975, sum- 
marizes his findings. 














Probably most serious of all is the 
virtual closure of the American mar- 
ket to Japanese exports of albacore 
and yellowfin and skipjack tunas. Jap- 
anese sources reported that the U.S. 
canners have built up a large inventory 
of canned tuna as well as raw materials, 
and that they are no longer importing 
tunas from Japan (and presumably from 
other countries) or are offering prices 
for these fish that are agonizingly low. 
They attribute the large inventory to 
such causes as: 1) declining meat prices 
in the U.S.:; and 2) bad publicity given 
‘*contaminated”* canned tuna recently, 
both resulting in lower U.S. tuna con- 
sumption. Some expressed hope that 
U.S. consumption of fish would in- 
crease during the Lenten season and 
U.S. canners would then resume im- 
porting. 

During my visit the newspapers and 
weekly magazines in Japan were giving 
considerable coverage to the financial 
problems of the Nichiro Gyogyo Kai- 
sha. They reported that poor manage- 
ment had caused the company to over- 
extend its operation to the point of 
near-bankruptcy. The company presi- 
dent and others in positions of leader- 
ship were removed and replaced by 
bank officials, and many of the execu- 
tives were demoted in rank. The com- 
pany reported that tuna and skipjack 
operations were to be terminated, and 
that 633 employees connected with 
this division would be released. 

There are 13 Nichiro-owned skip- 
jack tuna fishing vessels based in Tema, 
Ghana. The company decided to tie up 
all of the vessels, return the men to 
Japan, and terminate their employment. 
Subsequently, however, the powerful 
Seamen's Union in Japan has appar- 
ently forced Nichiro Kaisha to retract 
these plans (according to a news article 
dated 20 February). One company 
official told me that these 13 skipjack 
tuna vessels had been built especially 
for operation in the waters off West 
Africa and are not suitable for Japa- 
nese waters. They are built with very 
low freeboard, and fishermen fish off 
the sides and stern, but not at the bow 
as on traditional Japanese skipjack 
tuna vessels. The disposition of these 
vessels is a big problem, he said. 

The reasons given for the problems 
encountered in the Ghana operation 
were: 1) low prices offered for skip- 
jack and yellowfin tunas by the U.S. 


canner; 2) ICCAT (International Com- 
mission for the Conservation of At- 
lantic Tunas) regulations setting forth 
minimum sizes of yellowfin tuna to be 
taken off West Africa, which make 
operations difficult; and 3) increased 
cost of operations. Certainly this must 
be a simplified explanation of the prob- 
lems faced by the Nichiro Kaisha, but 


‘it points to the generally depressed 


condition throughout the tuna industry. 

During the ‘‘mercury shock’’ when 
the tuna fishery was faced with plum- 
meting fish prices and decreased con- 
sumption, the Federation of Japan 
Tuna Fisheries Cooperative Associa- 
tions (Nikkatsuren) did much to ease 
the problem. The Nikkatsuren carried 
out an intensive promotional campaign 
to assist in the recovery. They also 
purchased considerable amounts of 
fish, particularly albacore, and held 
them in freezers to stabilize prices. As 
a countermeasure to today’s problem 
where Japan is unable to export its 
fish, Nikkatsuren apparently is planning 
construction of more freezers in order 
to purchase and store away the fish 
until the present situation eases. 

Another serious problem faced by 
the tuna industry (particularly the pro- 
ducers) is that they have no direct con- 
trol over prices. The depressed prices 
are attributable, in part, to the import 
of tunas into the Japanese markets 
directly by foreign fishing vessels. Ves- 
sels from Korea, Taiwan, and those 
flying the Panamanian flag (but manned 
mostly by Koreans) are delivering fish 
to Japanese ports. Such imports of 
fish amounted to 60,000 tons in 1974 
and the amount has increased year after 
year. This situation is apparently un- 
avoidable under present Japanese law. 
Because most of these imports are from 
Korea, negotiations were carried out 
recently to see if they would limit the 
amount of tuna delivered directly. The 
Koreans have apparently agreed to 
limit the number of vessels delivering 
directly to Japan to the present 160 
vessels, or approximately a third of 
the Korean longline fleet. No agree- 
ment was reached on the amount to be 
delivered, however. 

The foregoing account is based on 
scattered information provided by 
numerous sources and some of the 
statements are unverified. It is certain 
that the problems facing the Japanese 
tuna industry are given here in a most 
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simplified form. Nevertheless, the 
important message is that the people 
in the industry consider the situation 
most serious, and that the Japanese 
word ‘‘fukyS"* (depression) is most 
commonly used to describe the Japa- 
nese tuna fishery today. 


PURSE SEINING IN 
THE WESTERN PACIFIC 


For several years now, the Japanese 
have been sending chartered seiners 
to the western equatorial Pacific to 
conduct exploratory purse seining for 
skipjack and yellowfin tunas. Initially, 
the Japan Fisheries Agency undertook 
this work, and it was later carried on 
by the Japan Marine Fisheries Re- 
source Research Center (JAMARC). 
It has now come to the stage where the 
Japanese consider purse seining to 
be commercially feasible, and several 
commercial seiners are operating in the 
western Pacific and in the Coral Sea. 
Catches are averaging close to 10 tons 
per set; the vessels are achieving suc- 
cess in catching fish in 80 percent of 
the sets made. The average catches are 
lower than in the eastern tropical Pa- 
cific purse seine fishery, but these 
Japanese seiners are considerably 
smaller than the average U.S. seiners, 
most being from 250 to 500 gross tons 
in size. 

The Japanese initially found it ex- 
tremely difficult to successfully set 
around the schools as the fish tended 
to escape before the net could be 
pursed. They also found that certain 
types of schools were more difficult to 
capture than others, and that the time 
of day seemed to make a great differ- 
ence. Today, the Japanese believe 
that they can achieve success under 
the following conditions: 

1. Schools must be associated 
with drifting objects (driftwood, 
etc.). 

2. Sets must be made either early 
in the morning or at dusk. 


3. Nets must be larger than those 
used in the eastern Pacific. 


Consequently, the fishing masters 
on the seiners constantly search for 
drifting objects and associated schools, 
and when such a school is found they 
often follow it until early morning 
(tracking it overnight by marking the 


drifting object with radiobuoy and 
lights) or dusk before making their set. 





The purse seine nets used in the 
western equatorial Pacific (area north 
of Papua New Guinea) and in the Coral 
Sea are larger than those used in the 
eastern Pacific. The following examples 
of net sizes are provided: 

Vessel 


Area used Size of net 


Nippon Maru Eastern Pacific 110 m deep x 
and West Africa 1,025 m long 
(U.S.-type seiner) or 
118 m deep x 
1,350 m long 


Hayabusa Maru North of Papua 
New Guinea 


220 m deep ~ 
1,600 m long 


No. 58 Tokiwa 
Maru 


North of Papua 
New Guinea 


250 m deep x 
1,960 m long 


No. 55 Hakuryu Japan coastal 150 m deep x 

Maru waters for skip- 1,500 m long 
jack and yellow- or 

fin tunas 220 m deep x 

1,500 m long 

Wakaba Maru’ do 220 m deep x 

1,500 m long 


No. 23 Taikei 
Maru 


200 m deep x 
1,500 m long 


No. 28 Kohoku do 
Maru 


261 m deep x 
2,025 m long 


No. 85 Seishin do 
Maru (two-boat 
seining) 


350 m deep x 
1,700 m long 


No. 7 Konpira 
Maru (two-boat 
seining) 


240 m deep x 
2,400 m long 


The results of the most recent charter 
cruises were reported by JAMARC 
as follows: 


Vessel: Fukuichi Maru, 500 tons 
Survey area: Around the Caroline archipelago 
Survey period: 18 June-30 November 1974 


First cruise 


Departed Yaizu on 20 June 1974. 
Started survey southward beginning 
around the Bonin Islands, and worked 
as follows: 24-25 June, south of Haha- 
jima; 1-8 July, west of the Carolines at 
lat. 6°-7°N, long. 141°-143°E; 9-15 July, 
east of Palau; 16 July-2 August, south- 
east of Palau at lat. 3°-4°N, long. 136°- 
138°E; 7-16 August, Western Carolines 
at lat. 4°-6°N, long. 142°-147°E. 

Made a total of 27 sets and caught 
229 tons of skipjack tuna and 53 tons 
of yellowfin tuna for a total of 282 tons. 
The catch per set amounted to 10.4 
tons; the maximum catch was 32 tons 
per set. A full load was obtained on 
16 August so the survey was terminated 
and the vessel returned to Yaizu. 


Second cruise 


Fukuichi Maru departed Yaizu on 
2 September en route to fishing grounds. 


Started fishing in waters southeast of 
Palau. Fishing was not as good as on the 
earlier cruise. Worked in area lat. 0°- 
8°N, long. 135°-145°E, and on 7 October 
arrived in Guam, where they unloaded 
22 short tons of skipjack tuna. Only 10 
sets had been made for a catch of 22 tons 
of skipjack tuna and 33 tons of yellow- 
fin tuna, a total of 55 tons. 


Third cruise 


Fishing commenced on 12 October 
in the area lat. 4°-8°N, long. 145°-151°E 
(eastern Carolines). Three sets resulted 
in 18 tons of fish. In waters southeast 
of Palau at lat. 2°-5°N , long. 140°-145°E, 
14 sets resulted in 127 tons of fish. Up to 
this point, fishing conditions were as 
poor as on second cruise. Only two 
sets had resulted in about 10 tons per 
set; others were on the order of 1-3 tons 
per set. However, toward the end of 
the survey period, on 6 November, a 
catch of 20 tons was made at lat. 2°N, 
long. 144°E. Since it looked as though 
fishing would improve after this, the 
cruise period was extended. The ves- 
sel fished until 18 November and re- 
turned to Yaizu on 26 November. 

During the charter period, the Fuku- 
ichi Maru fished 53 schools associated 
with drifting objects, and caught 168 
tons of yellowfin tuna, 320 tons of skip- 
jack tuna, and 12 tons of miscellaneous 
species, for a total of 500 tons. The 
target catch of 468 tons was exceeded 
by 32 tons. 

According to JAMARC, there are 
now five or six commercial seiners 
working in the Coral Sea (lat. 15°S, 
long. 147°E) for yellowfin tuna. 

The average catches as well as the 
success rate of seining in the western 
equatorial Pacific must be considered 
in the light of fishing effort. If vessels 
avoid making sets during midday, this 
cuts down fishing effort considerably. 
The size of the seiners (small relative 
to U.S. seiners) may be the saving grace 
in this particular fishery. 

Because Japanese seiners are so 
completely dependent upon drifting 
objects in order to make successful 
sets on skipjack and yellowfin tunas 
in the western equatorial Pacific, Jap- 
anese researchers would like to develop 
artificial drifting objects that will ag- 
gregate tunas for seining. Studies have 
already indicated that there is promise 
in this approach. 
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JAPANESE SOUTHERN WATER 
SKIPJACK TUNA FISHERY, 
JULY 1974-JANUARY 1975' 


July-August 1974 


Because fishing was poor in the Mari- 
anas area, many of the larger vessels 
(larger than 299 tons) went south and 
fished around lat. 3°-6°N, long. 143°- 
158°E, as well as around lat. I°N, long. 
168°-173°E (Figs. | and 2). Initially, 
the catches ranged from 3 to 20 tons per 
day, averaging between 5 and 7 tons, 
with considerable variation from vessel 
to vessel. The first part of August the 
fishing grounds east of long. 160°E be- 
came very unproductive. Vessels 
shifted westward to lat. 2°-6°N, long. 
145°-155°E, where fishing was some- 
what better; there some vessels took 
more than 30 tons per day. However, 
results were mixed, and the fishing 
condition was generally unstable. Of 
the skipjack tuna taken, 70 percent- 
75 percent were 3-4 kg fish. 

At the end of the albacore season, 
there were vessels which ventured 
eastward from the Emperor Seamount 
towards the Hawaiian Islands. These 
vessels reported maximum catches of 
20-25 tons per day, but average catches 
were between 7 and 8 tons (including 
small yellowfin tuna). In this area 
(northwest Hawaiian Islands) large 
skipjack tuna of 9-15 kg are usually 
quite abundant, but this year such large 
fish were few and about 70 percent of 
the catch consisted of 1.5-4.0 kg fish. 

In August, there were 50-60 vessels 
fishing in southern waters and about 
20 vessels operating near the north- 
west Hawaiian Islands. The landings 
of southern water fish at Yaizu during 
July-August were as follows: 


July 


Twelve vessels unloaded 751.4 tons; 
the average landings per vessel amount- 
ed to 62.6 tons (including 17.9 tons of 
small yellowfin tuna). From the waters 
around the northwest Hawaiian Is- 
lands, four vessels unloaded 721.8 tons, 
averaging 180.4 tons per vessel (in- 
cluding 101.1 tons of small yellowfin 
tuna). 


‘From a preliminary report prepared by Tamotsu 
Tanaka, Yaizu Branch, Tohoku Regional Fish- 
eries Research Laboratory. 
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Figure 2.—L ti i k tuna catches, August 1974. 








August 


Sixty-one vessels unloaded 5,675.5 
tons (including 99.9 tons of small yel- 
lowfin tuna), averaging 93.0 tons per 
vessel. One purse seine vessel unloaded 
192.2 tons of skipjack tuna and 83.5 
tons of small yellowfin tuna. From 
the waters near the northwest Hawaiian 
Islands, six vessels delivered 655.0 tons 
(including 55.9 tons of small yellowfin 
tuna); the average landing per vessel 
amounted to 109.1 tons. 


September 1974 


In September (Fig. 3), most of the 
vessels over 299 tons shifted to the 
southern water skipjack tuna fishery 
and the fishing grounds expanded 
widely in an east-west direction. There 
were 130-140 vessels in the fishery. 
Fishing continued to be poor, with 
daily catches of 2-15 tons, averaging 
around 4 tons per day. The waters south 
of the equator were scouted but no good 
fishing grounds were located. Although 
fishing conditions had been poor since 
July, considerable numbers of fish 
schools (with bird flocks) were report- 








edly being seen in waters west of long. 
145°E to the vicinity of Palau. How- 
ever, the fish were poor-biting, and the 
maximum catches were 7 or 8 tons per 
day. The average catches amounted to 
around 3 or 4 tons per day. As in July- 
August, the fish sizes were 3 or 4 kg for 
the most part. In the vicinity of the 
equator as well as in waters west of 
long. 145°E, fish of 1.5-2.0 kg generally 
make up 10 percent to 20 percent of 
the catch. This year, however, such 
small fish were reported to be very 
scarce. 

The water temperatures in the fish- 
ing grounds west of long. 150°E were 
29.5°-30.7°C, higher than usual by 0.5°- 
1.0°C. In these higher temperatures, 
the baitfish suffered considerable mor- 
tality. In most years, the vessels report 
some baitfish mortality around lat. 20°N 
when encountering high water tempera- 
tures. However, the survival is usually 
good thereafter, and the remaining 
baitfish can be used on the fishing 
grounds. This year, however, the high 
temperatures on the fishing grounds 
appeared to have caused additional 
mortality. Many vessels reported mor- 
talities greater than 60 percent. As a 





result, the tuna catches were also poor, 
and many vessels returned to port with 
less than 50 tons of fish. Even those 
vessels that managed to maintain their 
baitfish supply encountered such poor 
fishing that they had to spend 26-30 days 
on the fishing grounds, thus extending 
the trip to 35-45 days. 

In September, 50 vessels unloaded 
4,310.6 tons of fish at Yaizu for an av- 
erage delivery per vessel of 86.2 tons 
(including 111.5 tons of small yellow- 
fin tuna). One vessel returning from 
east of the international dateline de- 
livered 106.5 tons (including 14.5 tons 
of small yellowfin tuna). 


October 1974 


The fishing grounds in October (Fig. 
4) extended broadly from the Caroline 
Islands to the northern part of the Solo- 
mon Islands. In all areas, vessels re- 
ported seeing considerable numbers of 
fish schools. However, the fish were 
not responding well to chumming and 
catches were poor. Throughout the 
Caroline Archipelago, the water tem- 
peratures were higher than usual by 
1.0°-1.5°C, being reported at 29.5°- 
31.0°C. There were many reports of 




















, as o\° 














| SEPTEMBER 1974 





170° 


160° 


5 


170° 


Figure 3.—Location of skipjack tuna catches, September 1974. 
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heavy baitfish (anchovies from Japan) 
mortality, a condition that first started 
in September. The effect of temperature 
on baitfish was being felt by all vessels 
that had gone to southern waters at the 
end of the albacore season in Japanese 
coastal waters. 

Many vessels fished in the area 
bounded by lat. 3°-6°N , long. 136°-145°E 
in early and mid-October. Towards the 
end of the month the effort shifted to 
the waters north of the Solomon Is- 
lands (lat. 0°-3°S, long. 150°-156°E). 
The catches improved some, but there 
was still considerable variation among 
vessels, and fishing conditions con- 
tinued unstable. Only a few vessels 
returned to port with catches exceeding 
100 tons. In early- and mid-October, the 
maximum catches were reported to be 
10-15 tons per day, averaging 3-4 tons 
per day; towards late October, the 
maximum catch was 32 tons, averaging 
5-6 tons per day. The skipjack tuna 
ranged in weight from 1.8 to 3.5 kg, 
and averaged 2.5 kg. There were about 
120 vessels fishing in southern waters 
during the month. 


160° 


The fishing grounds in the waters 
extending from the Gilbert Islands to 
the Marshall Islands, usually good at 
this time of the year, turned out to be 
very poor this year. Fishing was par- 
ticularly poor in the Marshalls north 
of lat. 8°N, where schools were re- 
portedly very scarce. In waters south 
of lat. 7°N, schools were also scarce 
but were better biting and catches of 
7-10 tons per day were reported. There 
were 10-15 vessels in the Gilberts- 
Marshalls area. 

On the other hand, vessels fishing 
east of the international dateline re- 
ported good catches of 18-32 tons per 
day. The water temperatures in the 
area ranged from 28.5° to 29.2°C. The 
fish sizes ranged from 3 to 7 kg. 

In late October, two skipjack tuna 
vessels went to the Coral Sea to hand- 
line for tunas. These vessels caught 
60 tons and 18 tons, respectively, of 
bigeye and yellowfin tunas. Two purse 
seiners in the Coral Sea reported taking 
a total of 200-250 tons of tunas. 

In October, 96 vessels delivered a 
total of 7,913.3 tons of fish, averaging 
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Figure 4.—Location of skipjack tuna catches, October 1974. 
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82.4 tons per vessel. At the same time 
last year, 83 vessels landed 10,874.8 
tons, averaging 131.0 tons per vessel. 


November 1974 


Within the area bounded by lat. 2°S- 
S°N, long. 141°-146°E, the northern 
and southern boundaries provided good 
fishing and many of the vessels began 
shifting their efforts accordingly (Fig. 
5). The maximum day’s catch was re- 
ported at 30 tons; the average catch 
was around 4-5 tons per day in both 
areas. The skipjack tuna were 2-6 kg 
in size. Most of the 35-40 vessels fishing 
there were large. 

In the vicinity of the Gilberts at lat. 
1°-2°S, long. 172°-174°E, good fishing 
occurred for a very short time. Soon 
thereafter, good fishing was reported 
at lat. 4°N, long. 168°-169°E, where 
toward late November catches of 30 
tons were reported. There were 50-60 
vessels in the vicinity. 

Some vessels worked farther to the 
east of the international dateline than 
they had in October, and reached the 
vicinity of lat. 5°-6°N, long. 163°W. But 
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they fished mainly around lat. 5°-7°N, 
long. 168°-171°W where the water tem- 
peratures were 28.2°-28.3°C. Maximum 
catches were around 50 tons per day. 
The size composition of the skipjack 
tuna was as follows: larger than 6 kg, 
24 percent; 4.5-5.9 kg, 72 percent; 2.5- 
4.4 kg, 4 percent. Thus, virtually all of 
the fish were large, weighing more than 
4.5 kg. 

A vessel entering the port of Makura- 
zaki reported sighting numerous large 
schools of very small skipjack tuna 
(around 10 cm long). 

In late November, the No. 3 Inasa 
Maru from Tago in Shizuoka Prefecture 
and three other vessels caught consider- 
able amounts of ‘‘doku-uroko ibodai’’ 
(Tetragonurus atlanticus) around a 
night light at lat. 3°N, long. 161°E, 
where the water temperature ranged 
from 29.0° to 29.4°C. Using this “high 
seas”’ baitfish, the vessels experienced 
good results in skipjack tuna fishing. 
This is probably the first time that bait- 
fish has been taken in quantity on the 
high seas in southern waters. It is de- 
sirable to conduct detailed studies on 


Figure 5.— 





this potential baitfish resource in the 
future. 


December 1974 


Five separate fishing grounds de- 
veloped during the month (Fig. 6) as 
follows: 

1. Lat. 9°-17°N, 
long. 130°-135°E 

Most of the vessels fishing in this 
area were from Kagoshima Prefecture, 
but a few were from Mie Prefecture. 
In early December, the main ground 
formed at lat. 17°N, long. 133°-134°E. 
The ground gradually shifted south- 
ward. Later in the month it was at lat. 
9°-10°N, long. 131°-133°E. The maxi- 
mum catch amounted to 20-25 tons and 
the average was around 7 or 8 tons per 
day. Fishing conditions were stable; 
the skipjack tuna weighed 5-6 kg. There 
were about 30 vessels in the area. 

2. Lat. 2°S-5°N, 
long. 139°-145°E 

In this area, the fishing grounds 
formed along the northern and southern 
borders similar to the previous month. 
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Fishing was rather poor with a maxi- 
mum catch of 25-30 tons per day and an 
average catch of 4 or 5 tons per day. 
Fish schools were reportedly numer- 
ous, however. As for fish sizes, the 
skipjack tuna taken along the southern 
border weighed 3-5 kg; those along the 
northern border were 3-6 kg. The fish 
along the southern border were some- 
what larger than in other years. 


3. Lat. 3°-6°N, 
long. 164°-170°E 
There were 30-40 vessels fishing this 
area; the average catch amounted to 
4-5 tons per day. Maximum catches 
were around 18-20 tons per day and 
the skipjack tuna weighed 3-6 kg. 


4. Lat. 5°-8°N, 
long. 172°-176°W 
The water temperature in the area 
was 28.0°-28.3°C. Fishing continued 
to be poor through mid-December. 
There were 15-20 vessels venturing 
eastward to this area. Towards late 
December, the catches reached about 
20 tons per day. The vessels reported 





winds of force 3 or 4 in the area. Some 
experienced rather good fishing and 
five or six vessels returned to port with 
full loads. The skipjack tuna size com- 
position was as follows: larger than 6 
kg. 2 percent; 4.5-5.9 kg. 51 percent; 
2.5-4.4 kg, 43 percent; 1.5-2.4 kg, | per- 


cent. 


5. Lat. 7°-9°S, 
long. 150°-155°E 


The water temperature in this area 
(Solomon Sea) was 29.1°-30.0°C. Fish- 
ing grounds developed about 2 months 
earlier than in previous years but 
catches were poor, with a maximum 
of 20 tons per day and an average catch 
of 4 or 5 tons per day. The skipjack 
tuna weighed 1.5-3.5 kg; there were 
five or six vessels fishing this area. 


January 1975 


Fishing grounds developed in four 
locations (Fig. 7): 1) lat. 7°-9°S, long. 
150°-155°E; 2) lat. 2°S, long. 152°-160°E; 
3) lat. 8°S, long. 161°-163°E; 4) lat. 6°N, 
long. 175°-177°W. 


1. Lat. 7°-9°S, 
long. 150°-155°E 


The water temperature in this area 
(Solomon Sea) was 29.2°-30.0°C. 
Through mid-January, the catches 
were exceedingly poor, with vessels 
reporting catches of 3-5 tons per day. 
In late January, the fishing improved 
and catches of 10-20 tons per day were 
seen here and there. Numerous reports 
were received of schools associated 
with whale sharks. Fishing such 
schools, the proportion of small yellow- 
fin tuna and small bigeye tuna of 3-7 
kg increased to 5 percent to 10 percent 
of the total catches. 

The skipjack tuna size composition 
was as follows: larger than 4.5 kg, 5.5 
percent; 2.5-4.4 kg, 55.5 percent; 1.5- 
2.4 kg, 39 percent. There were 30-40 
vessels fishing the area. 

2. Let. 2°S, 
long. 152°-160°E 

Water temperature in the area was 
29.2°-29.5°C. Most of the schools were 
associated with bird flocks. Catches 


averaged around 5 or 6 tons per day, 
with a reported maximum catch of 25 
tons. In late January, catches improved 
to around 8-13 tons per day and fishing 
conditions continued to be rather stable. 
The skipjack tuna were mostly (80 per- 
cent to 90 percent) between 3.0 and 
3.5 kg. There were 30-40 vessels in the 
area. 


3. Lat. 8°S, 
long. 161°-163°E 


The water temperature was reported 
to be between 29.0° and 29.5°C. in this 
area located north of Guadalcanal. In 
late January, the catches averaged 7-8 
tons, and the maximum reported was 
20 tons per day. Some vessels moved 
to this area from farther west, until 
there were 10-15 vessels fishing here. 
The skipjack tuna taken were 3.0-3.5 
kg in size. 

4. Lat. 6°N, 
long. 175°-177°W 


The water temperature was 27.0°C. 
Weather conditions were unfavorable 
with winds of force 3-4 prevailing. In 
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Figure 6.—Location of skipjack tuna catches, December 1974. 
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late January, catches were up to 30-49 
tons in some cases and three vessels 
returned home with total catches of 
190-220 tons. The skipjack tuna size 
composition was: larger than 6 kg, 17 
percent; 4.5-5.9 kg, 62 percent; 2.5-4.4 
kg, 20 percent; and 1.5-2.4 kg, 2 percent. 
There were around 20 vessels fishing 
this area. 

In general, fishing conditions during 
the July 1974-January 1975 period were 
quite poor throughout southern waters 
as compared with the previous year. 
The reasons can be partially attributed 
to heavy bait mortalities, at least during 
September and October 1974. Further- 
more, though vessels reported sighting 
numerous schools, they found the 
schools generally **poor-biting.”” 


SKIPJACK TUNA FISHERY 
SURVEY IN MICRONESIA 


For the last several years the Japan 
Marine Fisheries Resource Research 
Center (JAMARC) has been conduct- 
ing skipjack tuna fishery surveys in 
various places in the Pacific. In 1972 
and 1973, JAMARC sent a chartered 
skipjack tuna fishing vessel to survey 
the waters of New Hebrides, New 
Caledonia, Nauru, Tonga, and Wallis 
Islands. The results were generally 
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poor, as I reported in last year’s trip 
report. JAMARC concluded that of 
the various islands surveyed for live 
bait and for skipjack tuna fishing, New 
Caledonia held the greatest potential. 
The insufficiency of baitfish was gen- 
erally the principal problem. Even in 
New Caledonia, JAMARC researchers 
found baitfish to be rather scarce. 

In 1974 JAMARC chartered the 
No. 20 Akitsu Maru, a 190-ton skip- 


jack tuna vessel, to survey Micronesian 


waters. The survey period extended 
from | July through 1S October 1974. 
The following is the report on the 
charter cruise. 

The vessel departed Kurihama on 
4 July and fished for 6 days in waters 
between the Bonin Islands and Saipan. 
Fishing was poor and the catch totaled 
only 8 tons. The vessel entered the 
ports of Saipan (15-19 July) and Truk 
(22-24 July) and discussions were held 
with local authorities regarding the fish- 
ery survey of the Truk area. However, 
no definite agreement could be reached 
so the survey of Truk was temporarily 
suspended. 

On 26 July, the vessel entered Po- 
nape, and again the officers met with 
local authorities. Here, the local author- 
ities were quick to agree on the survey 
plan. The survey of Ponape was con- 
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ducted between 5 August and 5 October 
following the successful negotiation. 
A bait survey was conducted by 
sampling with a stick-held dip net, **bo- 
uke ami’’, 79 times, beach seine 10 
times, and drive-in net, ‘‘oikomi-ami"’, 
8 times. The most successful method 
was the use of the stick-held dip net 
at night on baitfish attracted to a night 
light. A total of 1,056 buckets of bait- 
fish such as engraulids, clupeids, and 
atherinids (3 kg per bucket) was taken. 
The beach seine during the day caught 
13 buckets, mainly of carangids and 
engraulids. The drive-in net, which is 
considered a difficult bait-catching 
method, resulted in only one bucket of 
baitfish. The latter method is used to 
catch reeffish such as apogonids. 
Skipjack tuna fishing was conducted 
over 34 days during which 116 schools 
were fished for a total catch of 34 tons 
of skipjack tuna, and 0.2 ton of yellowfin 
tuna. The results were disappointing 
since the cruise target had been set at 
105 tons. Observers cited the following 
reasons for the poor showing. Bait was 
scarce and sufficient quantities could 
not be taken; this often precluded the 
vessel from fishing during the best hours 
of early morning and late afternoon. 
Furthermore, some of the baitfish 
(anchovies in particular) were very 





weak, some were stronger but too 
scarce (clupeids), and some, although 
rather plentiful and strong, were too 
large in size (carangids). 

JAMARC officials reported that 
they have received excellent coopera- 
tion from local officials and that they 
are being asked to continue the survey 
in Micronesia. 

CAPTURING SKIPJACK 


TUNA LIVE BAIT 
ON THE HIGH SEAS 


The well-being of the skipjack tuna 
pole-and-line fishery is dependent to a 
very large degree on how well and how 
long live bait can be maintained aboard 
the fishing vessels. For example, from 
1973 to early 1974, the long-ranging 
skipjack tuna vessels were returning to 
Japan from southern waters with full 
loads of skipjack tuna, one vessel after 
another. However, beginning in the 
summer of 1974, perhaps due to un- 
usually high water temperatures, the 
vessels began to experience heavy bait 
mortalities. Vessels began to report 
bait mortalities of 30 percent to 70 per- 
cent, and many vessels returned to port 
with very small catches. 

Because live bait is so vitally impor- 
tant, the Mie and Shizuoka Prefectural 
Fisheries Experimental Stations have 
been devoting considerable effort 
toward the problem of maintaining bait- 
fish on skipjack tuna vessels. They have 
worked on various approaches (as | 
have reported in previous trip reports) 
but the problems are far from solved at 
this time. 

Because of the importance of live 
bait, however acquired, in skipjack tuna 
fishing, a recent occurrence created 
considerable stir among the industry 
people. As mentioned earlier, a skipjack 
tuna vessel from Shizuoka Prefecture 
reported catching baitfish on the high 
seas. The No. 3 Inari Maru (299 tons), 
at lat. 3°51'N, long. 161°15'E, managed 
to capture 50-60 buckets (3 kg per buck- 
et) of a fish the Japanese call *‘doku- 
uroko ibodai,”’ (Tetragonurus atlan- 
ticus) that had gathered around the 
light of a 500-watt lamp. The location 
was the eastern Carolines, about 180 
miles south of Ponape. Using this bait- 
fish, the vessel managed to capture 10 
tons of skipjack tuna. 

When informed of this, two other 
vessels from Shizuoka Prefecture, the 


Tagoshima Maru (299 tons) and the 
Yasufuku Maru (299 tons), also man- 
aged to catch this baitfish in the same 
general location. 

Researchers believe that these fish, 
coal black in color, probably inhabit 
deep water. They were 4-7 cm in length 
and appeared to be a very satisfactory 
live bait for skipjack tuna fishing. They 
swam slowly at the surface when 
chummed and were readily fed upon by 
the tuna. Furthermore, it was possible 
to maintain these fish in bait-wells at 
least up to 16 days. The Japanese re- 
ported the need to study the distribution 
of these fish, their seasonality, and 
whether or not they can be taken in 
reliable quantities to further skipjack 
tuna fishing in southern waters. 


BLUEFIN TUNA REARING 


A program of ‘‘tuna culture and rear- 
ing’ was financed by the Japan Fish- 
eries Agency in 1970 with national, 
prefectural, and university laboratories 
involved in a cooperative effort. The 
lead agency was the Far Seas Fisheries 
Research Laboratory in Shimizu. This 
was a 3-year program which ended in 
1973. However, before its termination, 
considerable progress had been made. 
Many tuna species were successfully 
fertilized artificially, eggs hatched, and 
the larvae reared toa certain size. Tunas 
were also reared from young taken in 
the wild. This was the case with the 
bluefin tuna: young fish taken in traps 
or by surface trolling in coastal waters 
were held in net enclosures, fed, and 
reared as long as possible. Originally, 
the difficult problem was to get the 
captive fish to feed during the cold win- 
ter months. Thus, the first hurdle was 
to ‘‘over-winter’’ the fish while main- 
taining some growth. The heavy mor- 
tality with the onset of low temperatures 
remained a major problem. Neverthe- 
less, several of the research facilities 
reported various degrees of success in 
this effort. 

Although the Kochi Prefectural Fish- 
eries Experimental Station in Kochi, 
Shikoku Island, was not part of the 
original program, researchers there are 
also conducting rearing experiments. 
Kochi is ideally located for this project 
since winter temperatures do not fall 
below 15°C. (Bluefin tuna generally 
cease feeding when temperatures go 
below 15°C.) The rearing facility is 
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located in Komame, Kochi Prefecture, 
near the southwestern tip of Shikoku 
Island. Komame is bathed by the warm 
waters of the Kuroshio, and the bay is 
blessed with an excellent circulation 
of clean oceanic water. 

Young fish are captured by surface 
trolling or in traps generally during the 
latter half of the year. Fish smaller 
than 0.3 kg are found to be the hardiest 
for rearing purposes. The young fish 
are placed in the ‘‘kowari’’ (net en- 
closures) set up in the bay at Komame. 
They begin to feed in 3-7 days. The 
‘“*kowari’’ is octagonal in design, 4.2 
m toa side, 6m deep. In general, growth 
of bluefin tuna is found to be very rapid. 
The fish grow from 0.1-0.2 kg to 2.5- 
3.0 kg in 6 months and to 10 kg by the 
end of the second year. The growth 
after the second year is estimated at 
25-30 kg by the end of the third year, 
and 40 kg by the end of the fourth year. 

The researchers reported that blue- 
fin tuna rearing has a big advantage over 
yellowtail rearing (the latter is carried 
out commercially ona rather large scale 
in Japan). For example, they noted that 
bluefin tuna growth rate is much faster 
than yellowtail growth. Also, conver- 
sion of food to body weight is better in 
the case of the bluefin tuna (it was re- 
ported that 6 kg of food adds | kg of 
body weight in bluefin tuna whereas it 
requires 8 kg of the same food to add | 
kg of body weight in yellowtail). Both 
fish are fed mackerel, sardines, and 
the like. 

Organoleptic taste tests have shown 
that bluefin tuna reared for 2 years were 
very similar in flavor and overall quality 
to fish taken in the wild, although fish 
reared only for | year were found want- 
ing in flavor. The biggest advantage to 
bluefin tuna rearing is that they can be 
marketed at about 4 times the market 
price for yellowtail. Test marketing 
has shown that there is ready accept- 
ability of fish reared for more than 2 
years. 

Although many fishermen who are 
now rearing yellowtail are beginning to 
show considerable interest in bluefin 
tuna rearing, many problems remain 
before the latter can be made commer- 
cially feasible. Unlike yellowtail, no 
large quantities of young bluefin tuna 
can now be taken to start a commercial 
rearing Operation. Another problem is 
that bluefin tuna require much better 





quality oceanic water than do yellow- 
tail. They are more readily susceptible 
to mortality from heavy runoffs or de- 
teriorating water quality in the rearing 
area. In spite of these problems, the 
Japanese are optimistically looking to 
the day when commercial rearing of 
bluefin tuna, and perhaps other high- 
quality tuna species, becomes a reality. 


USE OF LIVE BIGEYE 
SCAD AS LONGLINE BAIT 


Last year I reported on the use of 
live bigeye scad, Trachurus japonicus, 
as longline bait in Oita Prefecture. In 
discussing this matter with researchers 
of the Nansei Regional Fisheries Re- 
search Laboratory, I learned that long- 
line vessels of Kagoshima, Miyazaki, 
and Kochi Prefectures also use live big- 
eye scad as bait. These are the smaller 
coastal longline vessels, mostly under 
20 tons. 

Apparently, the fishermen of Miya- 
zaki Prefecture were the first to use 
live bigeye scad in longlining. They 
began experimenting with this live fish 
as longline bait in experimental fishing 
for the dolphin, Coryphaena hippurus. 
Because it also did so well on tunas, 
this use has become quite widespread. 
Today, fishermen claim that live big- 
eye scad results in better than twice 
the catch rate obtainable with frozen 
bait. 

Recently, however, bigeye scad has 
become a very expensive market fish. 
In Oita Prefecture, for example, where 
they have been rearing this fish for use 
as longline bait, the trend has been 
towards marketing it as food fish rather 
than as longline bait. If the price for 
this fish stays up, it will undoubtedly 
be used less as longline bait in the fu- 
ture. Coastal longline fishermen may 
experiment with other species. 


ANTARCTIC KRILL 


According to the Japan Marine Fish- 


eries Resource Research Center 
(JAMARC), many nations indicated 
interest in the Antarctic krill resource 
during the October 1974 FAO meeting 
in Rome. As a result, FAO will begin 
to include krill harvest in its annual 
world fishery statistics, and informa- 
tion on the krill resources, survey re- 
sults, etc. will be disseminated through 
FAO. The krill is an important un- 
utilized resource that has the potential 


of solving some of the world’s food 
problems. 

According to JAMARC, there are 
about 80 species included among the 
‘*krill,”’ 30 of which are euphausiids. 
A good example is Euphausia superba. 
This species grows about 3 cm per year 
and reaches a size of 5-6 cm in 2 years. 
It spawns from November through 
March, with each female spawning 
from 2,000 to 30,000 eggs depending 
upon its size. Life span is believed to 
be about 2 years. 

Krill is the principal food of the baleen 
whales in the Antarctic. The resource 
has been variously estimated at from 
100 million to 600 million tons; some 
estimates have been much larger. The 
maximum sustainable yield has been 
estimated at 50 million to 100 million 
tons. No matter, it is true that the krill 
resource is very large. 

These tiny animals occur in swarms 
or patches which have been estimated 
to range from a few meters to as muchas 
10 km across. The swarms apparently 
appear at the surface during the day and 
sink at night. They are abundantly dis- 
tributed between lat. 60° and 75°S, par- 
ticularly in such locations as the Wed- 
dell Sea and the Scotia Sea, in waters 
with temperature ranging between 0.3° 
and 2.0°C. 

The Japanese and the Russians are 
probably equally advanced in krill har- 
vesting techniques today. Both report 
catching | or 2 tons per trawl tow, and 
catching as much as 10 tons per tow in 
exceptional cases. Both are using the 
midwater trawl, making tows between 
the surface and about 70 m in depth. 
The Russians are scouting for krill 
patches visually, while the Japanese 
report scouting visually as well as with 
fish finders. The Soviets are said to have 
about three stern trawlers of the 3,500- 
ton class harvesting krill. 

JAMARC has for the last 3 or 4 years 
sent a chartered stern trawler to the 
Antarctic. The report on the present 
charter cruise is as follows: 

No. 11 Taishin Maru, 1,500- 
ton stern trawler 

Antarctic Ocean (Weddell 
Sea) 

October 30, 1974- 

March 31, 1975 

On | November, 1974 the vessel de- 
parted Cadiz, Spain and entered Cape 
Town on 26 November to make final 
preparations. It departed Cape Town 


Vessel 
Survey area: 


Survey period 
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on 29 November and arrived on the fish- 
ing grounds on 4 December and began 
searching for krill patches with a fish 
finder. Fishing began on 6 December 
at lat. 63°-65°S, long. 55°-66°E (north- 
east of Cape Ann, Enderby Land). By 
the end of December, it had trawled 
166 times in 22 days catching 262 tons 
of krill. The largest catch per day during 
the period amounted to 25.7 tons; the 
best catch in a single tow was 7.1 tons. 

JAMARC reported that as of 15 
February, 1975 the vessel had taken 
961 tons of krill. As far as catching tech- 
nique is concerned, JAMARC officials 
are quite satisfied with progress made 
over the last 3 years of exploratory 
work. Although several types of nets 
had been prepared, only the midwater 
trawl seemed to work efficiently. It 
also had the advantage of being able to 
fish in winds of up to force 6 or 7. The 
midwater trawl had a mouth opening of 
10 x 10m, total length of 48.7 m. Trawl- 
ing was done using special otter boards 
made of aluminum alloy of neutral buoy- 
ancy, 3.6 X 2.5 m in size. The method 
of towing was the same as in regular 
trawling but the towing depth was ad- 
justed by changing warp length or ship 
speed. The average towing time was 
about 45 minutes at a ship speed of 
1.7 knots. The catch per tow averaged 
around | ton. Both the Russians and the 
Japanese have found the best fishing 
in January. 

The Nippon Suisan Company, a large 
Japanese fishing firm, recently sent its 
3,600-ton stern trawler, Aso Maru, to 
the Antarctic Ocean to fish commer- 
cially. The reported catch was 1,600 
tons of krill. The company is now work- 
ing on product development. 

Product processing and utilization 
problems remain. It has already been 
learned that krill frozen immediately 
after capture tends to lose much of its 
nutritive body fluids when thawed. A 
better method is to boil the krill before 
freezing. As for utilization, the Rus- 
sians have developed a product called 
‘*krill paste’’ which is being marketed 
in frozen blocks. This paste reportedly 
has a very fine flavor and the odor of 
shrimp, and is a product very well ac- 
cepted by consumers for flavoring 
salads or mixing with butter or cheese. 
The Russians are also using the krill 
to make meal as well as a product called 
‘*pressed cake.”’ 





The Japanese have sent samples of 


krill to various laboratories to work on 
product development. As of now, some 
use has been made of krill as soup stock, 
oras “‘tsukudani,”’ where krill is cooked 
in soy sauce. Work is proceeding on 
using krill to manufacture **FPC,”’ or 
protein concentrates. JAMARC is 
interested in developing products that 
would have universal appeal rather than 
something that would be suitable to the 
Japanese palate alone. 

Undoubtedly, krill will figure more 
importantly in the future as the problem 
of feeding the growing world population 
becomes more critical. Several other 
nations have indicated interest in the 
krill. West Germany and Norway are 
reported planning to dispatch survey 
ships to the Antarctic for the coming 
krill season. 


UNUSUAL ABUNDANCE OF 
EEL (“UNAGI’”’) ELVERS 


Although the most recent statistics 
are unavailable, | have heard that in 
1970. the annual consumption of ‘‘un- 
agi’’ in Japan amounted to around 
30,000 tons. Of this amount, Japan 
was able to produce 20,000 tons, and 
the remainder had to be imported. Fur- 
thermore, it was reported that of the 
20,000 tons produced domestically, 
17,000 tons comprised *‘cultured”’ eels, 
and 3,000 tons were fish taken in the 
wild. The remainder came from Korea 
and Taiwan. Eels are one of the favorite 
food fishes in Japan, and are served at 
specialty restaurants. Today, the Jap- 
anese are often heard to say that ‘‘un- 
agi’’ dishes are now so expensive that 
they can rarely afford to enjoy them. 
The reasons for the high prices are 
the scarcity of ‘‘wild’’ eels, the high 
cost of ‘culturing’ (in effect, it is **rear- 
ing’’ rather than ‘‘culturing’’), and the 
need to import elvers for rearing. 

In recent years Japan has been de- 
pending more and more on the so- 
called cultured eels where elvers are 
reared to marketable size. Because 
of the shortage of elvers in Japan, they 
had to be imported from such countries 
as France, Spain, South Korea, and 
Indonesia at very high prices. During 
my visit to an ‘‘eel culturing cooper- 
ative’’ in Hamamatsu, Shizuoka Pre- 
fecture, | was told that prices of elvers 
reached a record high of 400,000- 
500,000 yen/kg (US$627-784/lb) a few 
years ago because of general scarcity. 


In February 1975, during my visit, 
prices had fallen to 15,000 yen/kg 
(US$24/Ib) and even lower in some 
places. The reason for this great de- 
crease in elver prices was the unusually 
high abundance of elvers in Japanese 
coastal waters this year. 

For the first time in 10 years, elvers 
appeared in great quantities off the 
Pacific coast extending from around 
Shikoku Island to the vicinity of Shi- 
zuoka in Honshu. In Shizuoka, the 
elvers first made their appearance 
around December 1974, about a month 
ahead of the usual elver season, which 
extends into March. At Lake Hamano, 
about 50 km west of Shizuoka City, 
fishermen were busily harvesting elvers 
with set nets (“‘teichaku ami’’) placed 


just inside of the lake entrance. Ac- 


cording to the officials of the coopera- 
tive, fishing is done at night, as the in- 
coming currents sweep the elvers into 
the large net. The cod end is lifted to 
remove elvers at hourly intervals. No 
lights are used. 

After some initial mortality the el- 
vers apparently do quite well, with 
about an 80 percent survival. They 
are taken to the rearing areas where 
they are held in cages, 2 kg of elvers 
to a cage, suspended in freshwater. 
These transparent elvers, 5-7 cm in 
length, are said to be about a year old 
when captured. They change color in a 
few weeks, becoming quite dark and 
nearly doubling in size. As the elvers 
grow they are transferred to larger rear- 
ing ponds and fed regularly on specially 
prepared powdered food. Adults are fed 
mackerel and other fish. 

During winter, the rearing ponds 
are heated to about 25°C to induce feed- 
ing and rapid growth. The water is 
aerated by stirring with a paddle-wheel 
contraption. The elvers increase in 
length to 20-30 cm in 2 years. (Accord- 
ing to one official, this amount of growth 
requires 10 years in nature.) The eels 
are marketed soon thereafter. When 
asked about spawning grounds, the 
official replied that these eels are be- 
lieved to be spawning in the vicinity of 
Taiwan, but that there may be some 
spawning also off southern Japan, with 
elvers being swept north along the Kur- 
oshio. The low prices for elvers may 
not affect the retail prices of eels too 
greatly since rearing costs continue 
to be very high, particularly the cost 
of fuel oil necessary to heat the water 
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in the rearing ponds during winter. 
(Author's note—Many of the details 
given in this section were recorded 
during my interview with the coopera- 
tive official, but they are unverified and 
may contain errors in detail.) 


PROBLEMS WITH 
SOVIET FISHERMEN 


On 17 February I saw a television 
newscast showing Japanese coastal 
fishermen demonstrating in large num- 
bers, asking the Government to inter- 
vene in their behalf in regard to their 
problems with Soviet fishermen. The 
news report indicated that Soviet trawl- 
ers off Kinkazan (northeastern Japan) 
were damaging nets used by Japanese 
coastal fishermen, thereby causing 
painful financial losses. Later, | learned 
that 30-40 Soviet trawlers were fishing 
around huge motherships of 20,000- 
30,000 tons just over 3 miles from the 
Japanese coast. By mid-February, the 
fleet had moved southward to off Cho- 
shi (approximately the latitude of To- 
kyo), where they were harvesting 
mackerel by stern trawling. Japanese 
Coast Guard helicopter crews reported 
sighting several fleets of trawlers just 
outside of the 3-mile zone. They re- 
ported that mackerel fishing was being 
done by stern trawling, and that the 
catches were being processed on board 
the motherships (canning factories). 
Heads, tails, and entrails of mackerel 
were being tossed overboard. 

The Japanese fishermen reported that 
their small vessels (30 tons in size) are 
absolutely no match for the Soviet 
trawlers, which are about 400 tons in 
size. They have already sustained 
heavy damages to fishing gear. In 
December, Japanese fishermen re- 
ported suffering $121,000 in damages 
to nets off Iwate Prefecture. This year, 
they reported damages totaling $241,000 
in 12 separate incidents. Off Choshi, 
the damages in two reported incidents 
totaled $55,000. There were other re- 
ported incidents, bringing total losses 
to many thousands of dollars. 

An even worse fear loomed. Mack- 
erel spawning off Shizuoka was coming 
up soon and the Japanese felt certain 
that the Soviet fleet would move south- 
west to harvest the spawning fish. If 
they did, the coastal fishermen were 
afraid that the mackerel resource would 
be decimated. They were appealing 
to the Government to come to their 





assistance, and if possible, declare a 
12-mile fishery zone in Japan. 

Japanese fishermen had complained 
to the Soviet Embassy in Tokyo with 
no results. But news reports indicated 
that the Japanese Foreign Ministry 
was to meet with the Russians to work 
out an amicable solution. 


MISCELLANEOUS 
Sardines 


Sardine catches began to increase 
in the spring of 1973, and the year’s 
catch amounted to 200,000 metric tons. 
The catch was reported to be even bet- 
ter in 1974, when an estimated 500,000 
metric tons were anticipated. In Feb- 
ruary 1975, sardines were reportedly 
being taken in such large quantities 
that they were being given away at some 
of the northern ports. 


Building Boom Continues 
for Large Skipjack 
Tuna Vessels 


In February, more than 10 large (499- 
ton) skipjack tuna fishing vessels were 
being constructed, mostly under order 
from Mie Prefecture. This trend toward 
larger vessels is due to the greater dis- 
tance to fishing grounds and the need 
for vessels of larger carrying capacity. 
A 434-ton vessel reportedly can carry 
about 300 tons of fish; a 499-ton vessel 
should be able to carry 400 tons. Such 
large vessels started fishing around 
September 1974, but their efficiency 
is not yet clearly determined. The 
opinion being expressed now is that 
such large vessels will do very well 
during good seasons such as 1973 but 
poorly during such years as 1974, when 


fishing was relatively poor and bait 
mortality high. 


Roback? Automatic 
Fishing Machines 

According to officials of Iwatani & 
Co., sales agent for the Roback auto- 
matic fishing machines, there are now 
25 Roback fishing machines installed on 
Australian vessels, 4 in Hawaii, 15 
on the west coast, and about 600 ma- 
chines on Japanese vessels. The com- 
pany has received inquiries from Spain 
and France. An order for machines has 
come from Canada. An albacore ves- 
sel being built in Seattle apparently 
will install 10 machines and thus greatly 
automate its fishing capabilities. 
*Reference to commercial products does not 


imply endorsement by the National Marine Fish- 
eries Service, NOAA. 
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A Uniform U.S. West Coast Logbook for 
Albacore, Thunnus alalunga (Bonnaterre), 
and Coastwide Albacore Fishery Data System 


R. MICHAEL LAURS 


Adequate catch and effort statistics 
are required to evaluate the effects of 
harvesting and environmental factors 
on exploited fish populations for it is 
only through the understanding of 
such relationships that the aims of 
fishery research and management can 
be fully realized. A uniform U.S. 
West Coast Albacore Logbook was 
adopted in 1973 to improve the sys- 
tem for collecting catch and effort in- 
formation for the U.S. fishery on al- 
bacore tuna, Thunnus alalunga 
(Bonnaterre). The purpose of this paper 
is to describe the design of the logbook, 
the system for handling the logbook 
data on a U.S. Pacific coastwide basis, 
and the dissemination of albacore catch 
information to cooperating fishermen in 
return for keeping logbook records. 

The new uniform U.S. West Coast 
Albacore Logbook is intended to sim- 
plify record-keeping for the fishermen 
by making necessary only one log- 
book for the entire U.S. albacore 


R. Michael Laurs is with the La 
Jolla Laboratory, Southwest 
Fisheries Center, National Marine 
Fisheries Service, NOAA, La 
Jolla, CA 92038. Charles Hooker 
is with the California Department 
of Fish and Game, Long Beach, 
CA 90802. Larry Hreha is with the 
Fish Commission of Oregon, As- 
toria, OR 97103. Richard Lincoln 
is with the Washington State De- 
partment of Fisheries, Aberdeen, 
WA 98502. 


fishery with a format that is efficient 
and easy to use. Also, it is designed 
to obtain more complete information 
on the U.S. albacore fishery and to 
provide a common system of record- 
keeping among the States so that in- 
formation obtained can be more readi- 
ly processed and made available to 
fishermen and resource managers. 

A voluntary albacore tuna logbook 
has been issued by the California De- 
partment of Fish and Game since 
1954 (Craig, 1963) to California alba- 
core fishermen, and by the Fish 
Commission of Oregon since 1967 to 
Oregon albacore fishermen. Prior to 
using logbooks, both states collected 
catch locality and fishing effort infor- 
mation by interviewing fishermen en- 
gaged in albacore fishing. Fishermen 
interviews were continued by the 
States after the States adopted log- 
books and are being continued in con- 


junction with the new ones to obtain 


information from fishermen who did 
not keep logbooks. Until 1973, there 
was no logbook or formal interview 
system for collecting catch and effort 
information for the Washington alba- 
core fishery. However, boats fishing 
out of Washington ports often kept 
logbooks issued by Oregon and 
California. 

Since the mid-1950’s, fisheries sci- 
entists have recognized the desirabil- 
ity of adopting a uniform coastwide 
logbook and data system for the alba- 
core tuna fishery, and representatives 
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of state and federal agencies have de- 
veloped tentative formats for them. 
Added impetus for this cooperative 
effort was provided in 1973 as a result 
of American Fishermen’s Research 
Foundation’s active involvement in 
albacore research, using fisherman- 
generated funds derived from a self- 
imposed tax on albacore landings. This 
program also stimulated funding by 
NOAA’s Sea Grant Program of a 
3-year coordinated project in albacore 
studies via the Pacific Marine Fisheries 
Commission. This project materially 
facilitated completion of the uniform 
logbook and data system, and provided 
limited funding for additional field per- 
sonnel to aid in their implementation. 


DESIGN OF THE LOGBOOK 


The design of the logbook resulted 
from the cooperative efforts of fishery 
scientists of the National Marine 
Fisheries Service (NMFS), California 
Department of Fish and Game, Fish 
Commission of Oregon, Washington 
Department of Fisheries, Pacific 
Marine Fisheries Commission, and 
members of the albacore fishing in- 
dustry. 

The logbook measures 8% xX II 
inches, and contains sufficient log 
sheets for 36 weeks. It is bound by a 
plastic spiral so that the pages can be 
folded back enabling the logbook to 
be hung on the bulkhead if desired. 
Heavy-gauge paper stock is used for 
the cover (Fig. 1) and fold-out flap, 





and National Cash Register (NCR)! 
‘‘carbonless’’ paper is used for the 
logbook sheets. Instructions for using 
the logbook are printed on the fold- 
out flap which is inserted under the 
‘‘carbon”’ of the NCR paper to pre- 
vent carry through. The inside of the 
cover contains information on what to 
do in the event that a tagged fish is 
caught (Fig. 2), and on the inside of 
the back cover is a_ length-weight 
table for albacore. 

The logbook is divided into two 
portions: 1) an albacore fishing opera- 
tions information sheet; and 2) fishing 
log sheets for keeping daily records. 
The fishing operations information 
section (Fig. 3) provides data on the 
composition and characteristics of the 
albacore fishing fleet so that changes 
in fleet efficiency may be evaluated 
and the summarized logbook data 
may be more readily standardized 
from year to year. Fishermen are re- 
quested to provide information on the 
size, speed, and hold capacity of the 
vessel, navigation, radio, and special 
equipment, refrigeration type, crew 
size, and crew fishing experience. 

The fishing log sheets (Fig. 4) con- 
sist of daily entries divided into 
necessary information, desired infor- 
mation, and remarks. Fishermen are 
requested as a minimum to fill out the 
necessary information category and 
are encouraged to also complete the 
desired information category and re- 
cord pertinent remarks. The neces- 
sary information category includes 
data essential for the calculation of 
catch per unit of effort including catch 
localities, amount of catch, amount of 
fishing effort, and type of fishing gear 
used. The desired information cate- 
gory includes data which are useful in 
evaluating catch per unit of effort 
statistics and in studies involving 
catch per unit information derived 
from the logbook records. The de- 
sired information includes an estimate 
of the amount of fish in the area 
fished, estimated weight of fish 
caught, sea surface temperature, wind 
conditions, and sea conditions. 

Under remarks fishermen are re- 
quested to record observations that 
may be of interest such as movement 


‘Reference to trade names does not imply en- 
dorsement by the National Marine Fisheries 
Service, NOAA. 
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Figure 1.—Cover of uniform U.S. West Coast Albacore Logbook. 


of fish, type of feed, 
“‘edges’’ or ‘‘fronts,”” 
bird flocks, etc. 


temperature 
water color, 


DISTRIBUTION OF 
LOGBOOKS AND COLLECTION 
OF LOGBOOK RECORDS 


The logbook is distributed to alba- 
core fishermen by an albacore 
fishermen’s association, the state 
fisheries agencies, and NMFS. Each 
year, the Western Fishboat Owners 
Association mails a logbook and a let- 
ter endorsing the use of the logbook 
to its approximately 625 members 
representing about 70 percent of the 
tonnage capacity of the U.S. albacore 
fleet. Fishery technicians from the 
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California, Oregon, and Washington 
State fisheries agencies canvass the 
waterfront prior to the start of the al- 
bacore fishing season and distribute 
logbooks to vessels that do not have 
them. A small number of logbooks 
are mailed by NMFS to fishermen re- 
questing them. 

Most of the logbook records are 
collected by State fishery technicians 
who visit the waterfront regularly dur- 
ing the fishing season while the boats 
are unloading. The technicians also 
obtain catch and effort information by 
interviewing fishermen who did not 
keep a logbook.” About 20 percent of 


*In addition, the techniciins measure the fork 
length of samples of fish from catches. 
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NATIONAL MARINE FISHERIES SERVICE WILL PAY $2.00 FOR 


“ WHERE 
WRITE: WHEN . FISH WAS CAUGHT 


HOW 
LENGTH OF FISH (TIP OF LOWER JAW TO 
FORK OF TAIL) 


FORWARD TO NMFS ADDRESS ON TAG, TO AFRF 
4904 N. HARBOR DRIVE, SAN DIEGO, CALIF., OR 
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the logbook records are mailed by 
fishermen to one of the State fisheries 
agencies or NMFS. 

About 900 of the new logbooks 
were distributed to fishermen for use 
during the 1973 and 1974 albacore 
fishing seasons. In 1973, logbooks or 
interviews were received from 470 
boats for a total of 813 trips represent- 
ing 7,260 boat-days of fishing. The lat- 
ter represents about 26 percent of the 
27.416 total number of boat-days of 
fishing for the 1973 fishing season as 
estimated by California Department 
of Fish and Game (Hooker, pers. 
commun.). In 1974, logbooks or in- 
terviews were received from 520 
boats for a total of 999 trips repre- 
senting 10,333 boat-days of fishing. 
An estimate of the total number of 
boat-days for the 1974 fishing season 
is not available at this time. 

It can be seen in Table | that a) the 
number of boats which kept logbooks 
or were interviewed, b) the number of 


Figure 3.—Fishing operations information sheet from 
U.S. West Coast Albacore Logbook. 





EACH TAG RETURNED (SOME FISH HAVE MORE THAN ONE TAG). 





Figure 2.—Inside cover of logbook containing information 
concerning recovery of tagged albacore. 


boat-days in a season for which catch 
and effort data were recorded, and c) 
the mean number of days that boats 
kept logbooks (or interview data are 
available) are higher in 1973 and 1974 
than they were on the average during 
the 1961-1970 period. 

We expect that the increase in log- 
book and interview coverage which 
was Observed between 1973, when the 


Table 1.—Number of boats that kept logbooks or 
were interviewed, number of boat-days for which 
catch and effort data were recorded, and mean 
number of days boats kept logbooks or interview data 
are available. 





Number Mean number 
of Number of of days 
Year boats boat-days log kept 





1961-70 1418 ' 6,025 144 
1973 470 7,260 15.5 
1974 520 10.333 19.9 





‘Mean value for 1961-1970 





FISHING OPERATIONS IN FORMATION 


CAPTAIN'S NAME 





VESSEL NAME 


RADIO CALL SIGN 





CAL F&G NO, ORE, NO. 





OTHER NO, 





VESSEL LENGTH (DOCUMENTED FEET) OVERALL LENGTH (FEET) 


VESSEL HORSEPOWER 
HOLD CAPACITY (NET TONS) 


CRUISING SPEED 








NAVIGATION EQUIPMENT 
C RDF 
(— LORAN 
(— RADAR 
CO OMEGA 
( OTHER (SPECIFY) 


REFRIGERATION TYPE 


Co ICE 


Co BRINE 


CS SPRAY BRINE 


Co BLOWER 


CI OTHER (SPECIFY) 


CREW SIZE (INCLUDING CAPTAIN), 


RADIO FQUIPMENT 
AM 
CB 
VHF 
SSB 


OTHER (SPECIFY) 


SPECIAL. EQUIPMENT 


HYDRAULIC POWER 
GURDY SYSTEM 


LINE PULLER 
XBT 


SOUNDER, () WITH WHITE 
LINE 
SEA SURFACE TEMPER- 
ATURE SENSOR 
OTHER (SPECIFY) 





CAPT. ALBACORE FISHING EXPERIENCE CREW FISHING EXPERIENCE 


co SEASONS 
(J 1-3 SEASONS 
[> 3-10 SEASONS 
[2 >10 SEASONS 


NUMBER WITH 0 SEASONS 
NUMBER WITH 1-3 SEASONS 
NUMBER WITH 3-10 SEASONS 
NUMBER WITH >10 SEASONS 

















Vessel Name 





Radio Call Sign 





Year 





DATE 
SS 


NECESSARY_ INFORMATION 


DESIRED INFORMATION 


REMARKS 





IN PORTL JIN TRANSIT BAITING FISHING 


POSITION(S) 








NO. FISH CAUGHT 





yO) poteaune[) wours FISHED 
LINES TROLLED POLES FISHED 


AMT. FISH IN AREA: 
very MANY(] MANY[] Few[] none [) 
AVE. WT. FISH SEA TEMP 
AVE. WIND SPEED(KTS): caum[] <10 0 
10-20[] 20-30[] >30fJ 
SEA CONDITIONS: CALM[] rouch () 
moverate CL] unworKaste () 





IN PORTI]IN TRANSITL] BAITINGL] FISHING] 


POSITION(S) 








NO. FISH CAUGHT 
uO 0) roveaune FJ 
LINES TROLLED 





HOURS FISHED. 
POLES FISHED 


AMT. FISH IN AREA: 
VERY MANY(] MANY[] Few[] None [] 
AVE. WT. FISH SEA TEMP 
AVE. WIND SPEED(KTS): caim[] <10[) 
10-20[] 20-30[] >30 [] 
SEA CONDITIONS: CALM[] rouchH (] 
MODERATE L] UNWORKABLE [] 





IN PORTCJIN TRANSITC] BAITING(] FISHINGL] 


POSITION(S) 








NO. FISH CAUGHT 
yoO) poreatne 
LINES TROLLED 





HOURS FISHED 
POLES FISHED 


AMT. FISH IN AREA: 
VERY MANY(] MANY(] Few] none [] 
AVE. WT. FISH SEA TEMP 
AVE. WIND SPEED(KTS): cam] <10 0) 
10o-20[} 20-30[] >30F 
SEA CONDITIONS: CALM[] roucH(] 
mooerate (] unworkaate (] 





IN PORTCJIN TRANSITL] BAITING(] FISHING] 


POSITION(S) 








NO. FISH CAUGHT 
GO) poteatine () Hours FISHED 
LINES TROLLED POLES FISHED 





AMT. FISH IN AREA: 
VERY MANY(] MANY[] Few] none [] 
AVE. WT. FISH SEA TEMP 
AVE. WIND SPEED(KTS): caum[] <10 CT) 
10-20[] 20-30[] >30f 
SEA CONDITIONS: CALM[] rouch[] 
mooerate (] uNworkaste (] 





IN PORTLIJIN TRANSIT] BAITING(] FISHING] 


POSITION(S) 








NO. FISH CAUGHT 
y@oO) poteaune () Hours FISHED 
LINES TROLLED POLES FISHED 





AMT. FISH IN AREA: 
VERY MANY(] MANY([] Few[] None) 
AVE. WT. FISH SEA TEMP 
AVE. WIND SPEED(KTS): caim [] <10 [J 
10-20[] 20-30[] >30[) 
SEA CONDITIONS: CALM[] rouGH[] 
MODERATE [] UNWORKABLE [] 





IN PORT] IN TRANSIT] BAITINGL] FISHINGL] 


POSITION(S) 








NO. FISH CAUGHT 
uo) rPoreaune () 
LINES TROLLED 





HOURS FISHED 
POLES FISHED 


AMT. FISH IN AREA: 
VERY MANY(] MANY(] Few[] None] 
AVE. WT. FISH SEA TEMP 
AVE. WIND SPEED(KTS): cam] <10 [J 
10-20[] 20-30[] >30 [J 
SEA CONDITIONS: CALM[] rouGH [] 
mooerate L] unworkaste (] 








IN PORTCJIN TRANSIT] BAITINGL] FISHING] 


POSITION(S) 








NO. FISH CAUGHT 





uo) roveaune C 
LINES TROLLED 


HOURS FISHED 
POLES FISHED 





AMT. FISH IN AREA: 
VERY MANY(] MANY(] Few[] None] 
AVE. WT. FISH SEA TEMP 
AVE. WIND SPEED(KTS): cam [] <10 [) 
10-20[] 20-30[] >30 [] 
SEA CONDITIONS: CALM[] roucH(] 
MODERATE CL] UNWORKABLE [] 
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Figure 4.—Fishing log sheet from U.S. West Coast Albacore Logbook. 














new logbook was introduced and port 
sampling was expanded, and 1974 will 
continue. In general it appears that 
fisherman acceptance of the logbook 
and interview system has increased 
and we anticipate that the acceptance 
will more as fishermen be- 
come more familiar with the data col- 
lection system and are provided feed- 
back from it. 


COASTWIDE DATA SYSTEM 


A coastwide albacore data system 
has been developed to provide a 
mechanism whereby the albacore 
catch and effort data collected by the 
individual States may be combined 
and uniformly standardized to obtain 
information over the entire range of 
the U.S. albacore fishery in a timely 
manner. This information is then 
readily available for resource assess- 
ment, fishery-oceanography, and 
other studies involving that segment 
which is harvested by the U.S. 
fishery, or the entire north Pacific al- 
bacore population if the U.S. data are 
combined with similar data from other 
nations fishing on the north Pacific 
population of albacore. Concerning 
the latter, for example, a study was 
recently initiated between the NMFS 
and the Japanese Far Seas Fisheries 
agency to cooperatively study the 
population dynamics of the north 
Pacific albacore. 

The processing, standardization, 
and management of the U.S. logbook 
data are shared by the and 
NMEBS. Processing, including editing 
and quality control, is accomplished 
by state fishery personnel who ex- 
amine each logbook for completeness 
and errors. (California and Oregon 
have capabilities for complete process- 
ing of the albacore fishery data col- 
lected by their respective fishery 
agencies, while at present, some pro- 
cessing of data collected by the State 
of Washington fishery agency is 
shared by California and NMES.) 
Boat lengths, radio call signs, and 
vessel registration or license numbers 
are checked through State registration 
records. Catch locations, which are 
usually recorded as Loran coordi- 
nates, are also assigned to a I° 
latitude-longitude quadrangle. In addi- 


increase 


states 


tion, code numbers are assigned to 
the records for each vessel for later 
use to protect the confidentiality of 
the information provided. The data 
are keypunched and transferred to 
magnetic computer tape, and further 
quality control is exercised. The as- 
signment of the data to the proper 1° 
quadrangle is checked and the aver- 
age weight for fish landed is compared 
against arbitrary limits to eliminate 
unrealistic weight data. The landing 
date on the log is also checked against 
the landing date on the state records 
of the buyer’s receipts. The states use 
the finalized data tapes to prepare var- 
ious summaries for their needs. 

In addition, a computer tape con- 
taining the edited information from 
the logbooks with boat names _ re- 
placed by code numbers is prepared 
for transfer to NMFS. These scien- 
tists check by computer for duplica- 
tion of records and a final basic data 
tape is prepared. The fishing effort 
then is standardized using a modified 
version of the computer program 
FPOW (Berude and Abramson, 1972) 
as described by Laurs, Clemens, and 
Hreha*. The fishing effort standariza- 
tion involves a three-way process to 
adjust for differences in fishing power 
among |) vessel length, 2) time during 
the fishing season, and 3) geographic 
area of fishing. Fishing effort for jig 
vessels of all length classes is ex- 
pressed in terms of a 45-foot jigboat 
and estimates of mean standardized 
catch per unit effort are computed by 
15-day period and 1° quadrangle. 
Paucity of information has limited at- 
tempts to generate catch per unit data 
for baitboats, and efforts are being 
made to increase the logbook cov- 
erage of baitboats which catch about 
25 percent of the albacore taken in 
the U.S. albacore fishery. 

The standardized catch per unit of 
effort data for the U.S. albacore 
fishery are put on computer tape by 
NMES where they are archived and 
are being used in albacore research 
studies. In addition, copies of the 
data tape(s) for the entire fishery or 


SLaurs, R. M., H. B. Clemens, and L. H. 
Hreha. Catch per unit effort of albacore tuna, 
Thunnus alalunga (Bonnaterre) caught by U.S. 
jig vessels during 1961-1970. In preparation. 


for a specified portion are available to 
the state fishery agencies. Also should 
the north Pacific albacore tuna popu- 
lation come under some form of man- 
agement, the data could be readily 
available to resource managers in a 
relatively timely manner. 

The processing, merging, and stan- 
dardization of the albacore catch and 
effort data are usually completed in 
April or early May following the al- 
bacore fishing season, which usually 
lasts from July to early November. 


DISSEMINATION OF 
CATCH-EFFORT INFORMATION 
TO COOPERATING FISHERMEN 


In discussions with albacore fishing 
industry representatives concerning 
the need to obtain increased catch 
and effort information and the design 
of the proposed new logbook, they 
emphasized the desire of having 
timely feedback to fishermen of catch 
information summarized from the log- 
books. The rationale for doing so was 
that fishermen would be more likely 
to keep a logbook if they could see 
tangible results and possibly benefit 
from them. 


As an incentive for fishermen to 
keep logbooks, charts showing catch 
per unit of effort summarized by 
15-day period and 1° quadrangle (Fig. 
5) and size composition by area (Fig. 
6) for the preceding season are distrib- 
uted to fishermen with logbooks for 
use during the upcoming season. The 
charts are also distributed to other 
members of the albacore fishing in- 
dustry who request them, e.g., buying 
station operators, processors, boat 
dock operators, etc. The charts are 
issued as a cooperative product of the 
state fishery agencies and NMFS. 


Comments received from fishermen 
indicate satisfaction with the catch 
and size composition charts. Accord- 
ing to some fishermen, they are more 
consistent and conscientious in keep- 
ing logbooks because of the receipt of 
the catch charts. 

While the dissemination of the 
catch charts to fishermen appears to 
be popular and successful, questions 
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Figure 5.—Mean catch per unit effort of albacore tuna by 15-day period and 1° quadrangle. 
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Figure 6.—Size positi jally caught albacore tuna by geographic area. 
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by fishermen to port samplers indicate 
‘that an educational program concern- 
ing the importance and scientific use 
of catch per unit of effort would be 
very beneficial. A limited educational 
program has been provided to 
fishermen by NMFS and state fishery 
scientists at fishermen’s association 
meetings and Sea Grant sponsored 
‘**Town Hall’’ meetings or workshops. 
However, we feel that additional edu- 
cational efforts would result in an in- 
crease in the number of fishermen 
who keep logbooks, the number of 
boat-days that a given fisherman 


would keep a logbook, and improve 


the overall quality of the logbook 
data. 
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A brief look at regional 
fish-price fluctuations since 1941. 


Fish Prices: Historical Trends in 
Southern California Commercial 
Fisheries 


GARY STAUFFER, ALEC MacCALL, and BRUCE WAHLEN 


ABSTRACT—Ex-vessel prices for southern California commercial fishery 
resources are reviewed for the period 1941 to 1972. The annual average prices 
were deflated by the wholesale price index. Prior to 1960 the ex-vessel prices 
for wetfish species, Pacific sardine (Sardinops caeruleus), Pacific mackerel 
(Scomber japonicus), jack mackerel (Trachurus symmetricus), northern 
anchovy (Engraulis mordax), and market squid (Loligo opalescens), were 
dominated by the scarcity of sardines and Pacific mackerel. Anchovy prices 
in the mid-1960's declined as the result of the instigation of a reduction fish- 
ery. More recently, anchovy prices have increased as a result of the collapse 
of the Peruvian anchoveta fishery. Prices for the tunas—yellowfin tuna 
(Thunnus albacares), skipjack tuna (Katsuwonus pelamis), bluefin tuna 
(Thunnus thynnus), and a/bacore (Thunnus alalunga)—surged upward with 
post-World War I! inflation, but domestic prices dropped in the mid-1950’s 
due to Japanese imports of frozen and canned tuna. Prices in the 1960's in- 
creased with expansion of the world tuna market. The market for the U.S. 
production of Pacific bonito (Sarda chiliensis) was taken over by Peruvian 
imports in the mid-1950's and domestic ex-vessel prices declined. By the mid- 
1960's, Peruvian imports had decreased, bonito prices increased, and the 
U.S. fishery was rejuvenated. The market fish, the larger migratory coastal 
species—yellowtail (Seriola dorsalis), white seabass (Cynoscion nobilis), 
California barracuda (Sphyraena argentea), and the less migratory rockfishes 
(Sebastes spp.)—are sold fresh and frozen in local retail fish markets. Prices 
for this group have been relatively constant except during periods of increased 
availability. 
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Fish prices, like other high-protein 
food prices, have been rising drastically 
in recent years. Conditions of limited 
supply, increasing demand, and in- 
creasing Operating expenses, appear 
to be fundamentally responsible for 
this rise in prices, which, spurred on 
by inflation, is quickly putting many 
kinds of fish in the category of luxury 
foods. While recent changes in prices 
tend to be most easily remembered, 
price and catch histories of various 
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species of fish commonly landed in 
southern California show many _ in- 
teresting fluctuations over the years. 
An examination of these time series 
reveals some of the many considera- 
tions which determine the price of fish 
paid to fishermen (ex-vessel price). 
These price and catch histories are 
presented with little more than a brief 
discussion of trends and events which 
appear to have been influential. For 
detailed technical analyses see Perrin 
and Noetzel (1970) and O’ Rourke and 
DeLoach (1971). 

Commercial fish transactions in Cali- 
fornia require sales receipts recording 
such information as species, quantity, 
and price. The information on these 
landings receipts is processed by the 
California Department of Fish and 
Game and is published annually as a 
Fish Bulletin entitled California Marine 
Fish Landings. Included are extensive 
tables of catch information such as 
species, location of landings, poundage, 
and value. Average prices paid for 
fish landed were calculated by dividing 
total value by total California landings. 
This average will tend toward the price 
paid for the largest quantities of fish, 
and may not reflect prices paid in pe- 
riods of low landings. 

Since the purchasing power of the 
dollar was generally falling during the 
period 1941 to 1972, the prices have 
been deflated by the wholesale price 
index (all commodities) with 1941 as 
the base year'. By adjusting for infla- 
tion in this way, comparison of fish 
prices between years is more meaning- 
ful, particularly during the post-World 
War II and recent inflationary periods 
(Fig. 1). Discussion of prices will gen- 
erally refer to adjusted prices. The scale 
of prices changes from graph to graph 
in order to present the most possible 
detail. 

For convenience we have divided 
the fish species into three broad cate- 
gories: wetfish, the tunas, and market 
fish. Species in the same category tend 
to share traits such as similar (or identi- 
cal) fishing fleets, processing, and mar- 
keting, and thus often show similar 
price relationships. Some species such 
as market squid do not conveniently 
fall into any category while Pacific 
‘See ‘‘Economic Report of the President,’’ trans- 
mitted to the Congress January 1973 together with 


the annual report of the Council of Economic 
Advisors (Table C-48). 
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Figure 1.—Wholesale price index for all com- 
diti tandardized to U.S. $1.00 for 1941. 





bonito and California yellowtail could 
possibly be included in more than one 
category. 
WETFISH 

The wetfish group is composed of 
the Pacific sardine (Sardinops caeru- 
leus), Pacific mackerel (Scomber ja- 


ponicus), jack mackerel (Trachurus 


symmetricus), northern anchovy 
(Engraulis mordax), and market squid 
(Loligo opalescens). The term ‘‘wet- 
fish’’ derives from the procedure em- 
ployed in canning these species: the 
fish is first packed raw, sealed in the 
can, and is afterward cooked and steri- 
lized by heat. The processing equip- 
ment is the same for all these species, 
allowing considerable interchange- 
ability in the species accepted by the 
canneries, particularly between  sar- 
dines, Pacific mackerel, and jack 
mackerel. The wetfish species are 
similar in habitat and behavior, tending 
to school in open waters in the southern 
California bight, and are fished inter- 
changeably by a specialized local purse- 
seine fleet. In the early 1940's, a large 
segment of the wetfish fleet operated 
out of Monterey, but collapse of the 
northern sardine fishery led to con- 
solidation of the fleet in San Pedro. 


Pacific Sardine 

In the 1930's and 1940's the Pacific 
sardine (Fig. 2) supported one of the 
largest fisheries in the world, but a long 
period of decline, punctuated by brief 
recoveries, led to final collapse of the 
sardine stocks and fishery in the 1960's. 


The sardine industry had an extensive 
market as well as an immense invest- 
ment in processing equipment, resulting 
in prices that were very sensitive to 
changes in availability. The degree 
to which the sardine dominated the 
wetfish industry is reflected in the trends 
in the prices of the other wetfish during 
the sardine shortages of 1948, 1953, and 
1957. By the early 1960's the foreign 
sardine markets were lost to African 
and Japanese suppliers who sold at 
prices considerably below production 
costs in California. Since the mid- 
1960's, sardines have been frozen for 
sport fishing bait which commands a 
much higher price than fish destined for 
canning. A fishing moratorium, in- 
cluding use for bait, has been in ef- 
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fect in California since 1973, with catch 
taken incidental to other fishing opera- 
tions going for canning and reduction 
only. 


Pacific Mackerel 

The Pacific mackerel (Fig. 3) fish- 
ery and market was conducted inde- 
pendently of the overshadowing sardine 
industry, although in times of sardine 
shortage, Pacific mackerel was the 
first alternative. While the main gear 
was the purse seine of the wetfish fleet, 
an independent ‘“‘scoop”’ fleet? some- 
times accounted for over half the annual 


*The ‘“‘scoop”™ fleet harvested Pacific mackerel 
by attracting them with a slurry of ground sar- 
dines or anchovies (called chum) and scooping 
up the feeding mackerel with large hand-held dip 


nets. 
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Figure 2.—Annual Pacific sardine a) landings in 
California, and b) average ex-vessel prices paid 
to fishermen for the years 1941 through 1972. 
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Figure 3.—Annual Pacific mackerel a) landings in 
California, and b) average ex-vessel prices paid 
to fishermen for the years 1941 through 1972. 





catch. The extreme shortage in 1953 
coincided with a sardine shortage, re- 
sulting in record prices. Pacific mack- 
erel were also sold to fresh fish markets 
in small quantities, fetching prices con- 
siderably higher than those paid by the 
canneries. The Pacific mackerel fishery 
also experienced collapse in the mid- 
1960°s, aggravating wetfish processor 
difficulties arising from the loss of the 
sardine fishery. A moratorium on the 
take of Pacific mackerel has been in 
effect since 1970, with the small inci- 
dental catch going to the fresh fish 
markets. 


Jack Mackerel 

Jack mackerel (Fig. 4) were first 
fished heavily during the sardine short- 
age that started in 1947. Generally, the 
industry did not discriminate between 
the two mackerels and set the same 
price for both species, with an occa- 
sional premium on Pacific mackerel. 
Once jack mackerel was shown to be 
an acceptable substitute in the sardine 
and Pacific mackerel market, it took 
on the role of filling in shortages of the 
more desirable species. With the con- 
tinued decline in preferred species, 
local jack mackerel resources were 
quickly used up, and the fisherv ex- 
panded to the offshore islands and 
banks of southern California where 
nearly all catches are now made. Jack 
mackerel, which is also used extensive- 
ly in pet food manufacture, is now the 
main wetfish canned in California. The 
price peaks prior to 1955 were stimu- 
lated by occasional short supplies of 
sardines and Pacific mackerel. These 
shortages encouraged greater jack 
mackerel harvests. On the other hand 
the price rise in the mid-1960’s is a mar- 
ket response to decreased availability 
of both Pacific mackerel and jack mack- 
erel. 
Northern Anchovy 

Canning of anchovies (Fig. 5) *‘sar- 
dine style’? was attempted during the 
sardine shortage of the mid-1950’s, but 
this was discontinued by 1958 due to 
processing difficulties and poor con- 
sumer acceptance. The low price in the 
late 1950's reflects low demand. While 
making a good pack, anchovies could 
not be marketed under a ‘“‘sardine”’ 
label, and the California species was 
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Figure 4.—Annual jack mackerel a) landings in California, and b) average ex-vessel prices paid to fishermen 
for the years 1941 through 1972. 
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plight of the wetfish fleet, an experi- 
mental reduction? fishery was initiated 
amid much controversy in 1965. With 
this decision, landings quickly in- 
creased and prices decreased, being 
dictated by world fish and soybean 
meal prices. A severe world shortage 
of protein meal arising from the collapse 
of the Peruvian anchoveta fishery and 
weather damage to the 1972 U.S. soy- 
bean crop caused prices to double and 
even triple in 1973, returning to inter- 
’Reduction is the processing of fish into a high- 


protein fish meal which is used primarily as feed 
supplement in the poultry industry. 


Loading anchovies into well of a San Pedro wetfish 
seiner. Photo courtesy of the Los Angeles Times. 


: YEARS 
too large for acceptance in European 


markets. In view of the extreme abun- 
dance of the species and the economic 


Figure 5.—Annual northern anchovy a) landings 
in California, and b) average ex-vessel prices paid 
to fishermen for the years 1941 through 1972. 
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Unloading tuna from well of purse seiner in San Diego. 


mediate values in 1974 (Kolhonen. 


1974). 
Market Squid 

For many years squid (Fig. 6) have 
been landed regularly at both San Pedro 
and Monterey, somewhat independ- 
ently of the other wetfish species. Squid 
has maintained an adjusted ex-vessel 
price of about one cent per pound since 
1955. Price peaks occurred in 1952 and 
1960 when California production was 
low. Approximately 90 percent of the 
U.S. squid production is harvested in 
California. About half of the annual 
harvest is canned for export to Medi- 
terranean and Japanese markets.’ A 
large portion of the remainder is sold 
as bait for recreational and commercial 
fisheries. A smaller portion is marketed 
through restaurant and retail fish out- 
lets. 
‘Fishery Statistics of the U.S., 1958-71. (Published 


as Statistical Digests 49-65 by the National Marine 
Fisheries Service, NOAA.) 


TUNAS 


The tuna group includes yellowfin 
tuna (Thunnus albacares), skipjack 
tuna (Katsuwonus pelamis), bluefin 
tuna (Thunnus thynnus), albacore 
(Thunnus alalunga). and the Pacific 
bonito (Sarda chiliensis). These species 
share the same processing facilities. 
which are different from those used for 
wetfish processing in that these fish 
are cooked prior to canning. Albacore 
are fished along the Pacific coast from 
Baja California to British Columbia. 
Bluefin and bonito are important in 
local southern California fisheries and 
are fished by both the tuna fleet and 
the San Pedro wetfish fleet. Yellowfin 
and skipjack tuna, which are caught 
in the tropical waters off the west coast 
of Central America, are processed in 
southern California, where much of 
the fleet is based. Since the decline of 
the sardine fishery in the late 1940's, 
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Figure 6.—Annual market squid a) landings in 
California, and b) average ex-vesse! prices 
paid to fishermen for the years 1941 through 1972. 


tuna has dominated the fishing industry 
in southern California. 

Ex-vessel price for yellowfin tuna 
has generally regulated those of skip- 


jack and bluefin tuna. Albacore prices 


are established separately from the 
U.S. yellowfin market, but the two 
are related through the world tuna mar- 
ket. Fluctuations in ex-vessel prices 
have been influenced by changes in de- 
mand, U.S. imports, and domestic 
production. More detailed summaries 
of catch and price information for the 
U.S. tuna industry are reported in the 
series “‘Food fish: Market review and 
outlook”’ prepared by the Market Re- 
search and Services Division of the 
National Marine Fisheries Service. 
The Office of Price Administration 
of the Federal government during 





World War II set maximum ex-vessel 
prices and wholesale prices of canned 
tuna. Generally, supplies were low and 
prices were high. During the postwar 
inflationary period, ex-vessel prices 
jumped to unprecedented levels. These 
high prices encouraged fishing and in- 
creased landings. The expansion of 
the Japanese high-seas tuna fleet in the 
mid-1950’s had a major impact on the 
U.S. tuna industry. Imports increased 
supplies of raw tuna, thereby depressing 
domestic ex-vessel prices. To market 
the greater supplies. the canning in- 
dustry expanded its advertising and 
merchandising campaigns. These 
events contributed to the development 
of a worldwide tuna market in the 
1960's. 


Yellowfin, Skipjack, 
and Bluefin Tunas 

Historically, the U.S. tuna fishery 
has been based in southern California. 
Tuna landings in California, including 
foreign shipments, increased substan- 
tially in the late 1940's as the sardine 
harvest declined. California landings 
of raw tuna and the pack of canned 
tuna for all species have been relatively 
stable since 1950, while the total U.S. 
pack has generally increased over the 
years to the point that the 1970 pack 
more than doubled the 1950 pack. U.S. 
tuna deliveries to Puerto Rico and tuna 
imports from the Japanese fishery to 
American Samoa account for the major 
portion of this increase. 

The general downward trend in 
adjusted ex-vessel prices from the 
postwar period reflect the increasing 
production of canned tuna®. Heavy 
domestic production and Japanese 
imports in 1950 resulted in a large in- 
ventory carryover and lower prices 
in 1951. Successful marketing cam- 
paigns in the subsequent years helped 
reduce canners’ inventories, and ex- 
vessel prices increased. Prior to 1953, 
seasonal tuna prices were negotiated 
between major canners and leading 
boat owners, but beginning in 1953, 
the American Tunaboat Association 
collectively negotiated the tuna sales. 
These negotiations resulted in the peak 
prices of 1954. In the years following, 
this system became ineffective owing 
to the increased supplies of imported 
*The information source for this paragraph is the 


series of ‘*Pacific Fisherman Yearbooks,’’ 1951- 
1967. 
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Figure 7.—Annual yellowfin tuna a) landings in California, and b) average ex-vessei prices paid to fishermen 
for the years 1941 through 1972. 
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gs in California, and b) average ex-vessel prices paid to fishermen 


for the years 1941 through 1972. 


tuna, and average prices gradually de- 
clined. Imports of frozen tuna doubled 
between 1957 and 1959. This jump co- 
incides with low prices of 1959 and 1960. 
The 1962 price buildup began in the 
latter half of 1961, and the case pack 
reached an all-time high for California 
in 1962. With supplies high, ex-vessel 
prices began dropping in the latter half 
of 1962. The decline continued into 
1963 with large inventory carryovers. 
These prices continued until the be- 
ginning of 1966 when U.S. and import 
supplies reached an all-time January 
low. Asaresult, ex-vessel prices soared 
to record levels in the first half of 1966. 
Imports and domestic production of 
tuna, particularly skipjack, increased 
to the point that ex-vessel prices 
26 


plunged again in 1967. This price drop 
provided the stimulus that unified boat 
owners and organized the ‘‘empty 
boat’’ auction under the American 
Tuna Sales Association. This auction 
system has continued to the present 
time. Ex-vessel prices have increased 
since 1968, even under increases in the 
annual production of tuna. 

Ex-vessel prices for skipjack and 
bluefin tuna have almost always been 
less than those for yellowfin (Figs. 7, 
8, 9). Prior to 1952, skipjack prices were 
routinely | cent per pound ($20/ton) less 
and bluefin were 0.5 cent per pound 
($10/ton) less. Since then the price dif- 
ferential for skipjack has averaged 
about 2 cents per pound ($40/ton). It 
increased to as much as 4 cents in 1966. 
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Se me a maximum in 1966-67. Since 1968, skip- 
jack price differential has declined 
from 2.5 to 1.5 cents per pound and the 
bluefin differential has remained | cent 
per pound. 
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The albacore (Fig. 10) fishery occurs 
off the Pacific coast from Baja Califor- 
nia to British Columbia. Landings in 
southern California were the major 
portion of the domestic catch for the 
years 1948 through 1964. For the other 
years the major portion was landed in 
the Pacific Northwest. The geographic 
location of the fishery has little influence 


Figure 9.—Annual bluefin tuna a) landings in California, and b) average ex-vessel prices paid to fishermen on price trends. 
for the years 1941 through 1972. 
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Ex-vessel prices jumped to unprec- 
edented levels during the postwar in- 
ALBACORE TUNA $) A.BACORE TUNA flationary period. These high prices 
encouraged fishing. Good fishing in 
California in 1950 resulted in a large 
carryover into 1951, and as the Pacific 
Northwest fishery did not develop in 
1951, canneries imported frozen tuna 
from Japan to keep the processing 
plants in operation. As a result of the 
large inventories, prices declined. 
During the following 3 years, an ex- 
panding market assisted recovery of 
the ex-vessel prices. 

A large-scale surge of imported al- 
bacore, both frozen and canned in brine, 
began in 1955. Domestic albacore prices 
dropped in response to the increased 
supplies. The downward price trend 
continued until 1966. Major price drops 
Figure 10.—Annual alb e tuna a) landings in California, and b) average ex-vessel prices paid to fishermen of 1955, 1957, 1960, and 1962 cor- 

at the buying stations for the years 1941 through 1972. respond to years with increased im- 

ports. In recent years imports of frozen 

7 albacore have accounted for as much 

o-ADWUSTED PRICES as 75 percent of the white meat tuna 
canned domestically. 

After 1967, a price trend reversal 
occurred. The increase is due to the 
general increase in ex-vessel price of 
all fishery resources, unified collective 
bargaining by the Western Fishboat 
Owners Association, continual adver- 
tisement and sales promotion, and 
increased demand for Japanese tuna 
by other world markets. 


Pacific Bonito 

Prior to the mid-1950’s the major 
portion of the bonito (Fig. 11) catch 
YEARS was taken in waters off Baja California 


by purse seiners. Many of these were 
Figure 11.—Annual Pacific bonito a) landings in California, and b) average ex-vessel prices paid to fishermen si 3 i 
for the years 1941 through 1972. tunaboats topping off their load with 
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bonito and yellowtail on their return 
to southern California ports. During 
this time, ex-vessel prices reflected 
those of the other tuna species. As tuna 
landings increased in the late 1940's, 
adjusted prices for the less desirable 
bonito declined. In 1952 tariffs on 
canned bonito and yellowtail were 
reduced from 21 percent ad valorem to 
15 percent (Pacific Fisherman, 1952, 
p. 167). Imports from Peru and Chile 
increased as a result. These added im- 
ports tended to further reduce the price 
paid to southern California fishermen. 
As a result of the necessity to market 
the increasing supplies of the more 
widely accepted white and light meat 
tuna products in the early 1950’s, the 
industry ceased marketing canned 
products of the tuna-like species, bonito 
and yellowtail, and the canned bonito 
market was taken over by the Peruvian 
product. Domestic ex-vessel prices 
declined to a level comparable to that of 
the wetfishes, and California landings 
became negligible. Later, a local Cali- 
fornia purse-seine fishery developed 
in 1958, probably in response to in- 
creased availability in southern Cali- 
fornia waters. At these low ex-vessel 
prices the U.S. product was probably 
competitive with the Peruvian prod- 
ucts. As the anchoveta fishery de- 
veloped in the early 1960's, Peruvian 
production of canned bonito declined®. 
U.S. imports of Peruvian bonito for 
1965-67 dropped to 20 percent of the 
1951-59 average and for 1968-70 to 5 
percent’. Inresponse to price increases, 
the U.S. fishery expanded considerably 
to supply the market vacated by the 
Peruvian bonito. Prices jumped again 
in 1970 when the availability of bonito 
off California was down from earlier 
years. In recent years, tariffs on im- 
ported bonito have been reduced twice, 
from 15 percent ad valorem to 12 per- 
cent in January 1969 and to 7.5 percent 
in January 1972 (Economic Research 
Laboratory 1973). This has encouraged 
the importation of Peruvian bonito to 
1965-67 levels but has not greatly in- 
fluenced U.S. prices. 


MARKET FISH 


The ‘market fish’’ group is composed 
of some of the large predatory coastal 


fishes: yellowtail (Seriola dorsalis), 


®FAO Yearbook of Fishery Statistics, 1959-73. 
7Fishery Statistics of the U.S., 1951-70. (Published 
as Statistical Digests 30-64 by the National Marine 
Fisheries Service, NOAA.) 
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Figure 12.—Annual California yellowtail a) landings in California, and b) average ex-vessel prices paid to 
fishermen for the years 1941 through 1972. 


white seabass (Cynoscion nobilis), 
California barracuda (Sphyraena 
argentea), and the rockfishes (Sebastes 
spp.). These species tend to be sold 
fresh or occasionally frozen and are 
utilized locally in southern California, 
fetching high prices but with relatively 
small volume. Yellowtail and California 
barracuda are highly migratory, with the 
main center of population occurring in 
Baja California waters. The market 
species are harvested by a southern 
California fleet employing gill nets 
and a variety of hook-and-line gear. 
Local availability of migratory species 
in the late spring and summer allows 
most vessels to concentrate their ac- 
tivities in the southern California area, 
while in the winter months many boats 
venture far down the Baja California 
coast. The years 1957-60 were char- 
acterized by extraordinarily warm 
waters in California, and many migra- 
tory species appeared to have shifted 
their population centers northward. 
This is reflected in the large local south- 
ern California catches of these species. 
Prices of migratory market species for 
these years were generally depressed 
by oversupply. 


Yellowtail 

The yellowtail (Fig. 12) could be con- 
sidered a member of the ‘‘tuna’’ group 
as well as the market fish group. While 
not a true tuna (family Scombridae) but 
a jack (family Carangidae), the yellow- 
tail has contributed to the tuna fisheries 
of California. Prior to 1954, a consider- 
able fishery existed with most fish 
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Figure 13.—Annual white seabass a) landings in 
California, and b) average ex-vessel prices paid 
to fishermen for the years 1941 through 1972. 





caught in waters off Baja California. 
In the mid-1950's, the industry ceased 
canning and marketing yellowtail to 
concentrate on the more profitable 
tuna products (Baxter, 1960). Subse- 
quently yellowtail became a market 
fish, being sold primarily as fresh fish, 
and being landed by the market fleet 
rather than the tuna fleet. The price has 
remained rather stable since 1950, 
showing some tendency to decrease 
with increases in annual landings for 
1957, 1961, and 1971. 
White Seabass 

The price of white seabass (Fig. 13) 
has been quite sensitive to annual fluc- 
tuations in catch, but has oscillated 
about an adjusted price of about 12.5 
cents per pound with no apparent trend 
except for the increase in the most re- 
cent years. This is one of the highest 
prices paid for any fish species. It is 
esteemed for its flavor and has a well- 
established market demand. Price is for 
fish gutted with heads on rather than 
in the round, as is the case for all other 
species discussed. 
California Barracuda 

The apparent abundance of bar- 
racuda (Fig. 14) has declined substan- 
tially since the late 1940’s, although 
commercial catches may overstate this 
decline since commercial landings are 
limited to large fish. The party-boat 
sport catch remained fairly constant 
in numbers of fish landed (except for 
the warmwater years), although average 
size has decreased. The price paid to 
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commercial fishermen has remained 
remarkably constant and shown little 
tendency to rise as catches declined. 
However, the price did fall when fish 
were temporarily plentiful in the late 
1950’s. The recent price increase is 
characteristic of the general price in- 
crease of fishery products and is not 
necessarily explained by lower produc- 
tion of commercial fish. 
Rockfish 

The general category of rockfish 
(Fig. 15) includes many species of the 
genus Sebastes. Depending on the 
palatability of the species, rockfish 
are sold either as animal food or as mar- 
ket fish for a higher price (Miller and 
Hardwick, 1973). The trawl fishery in 
northern and central California, in- 
cluding Santa Barbara county, lands 
about 90 percent of the total California 
harvest. It supplies both the market 
and animal food industries. The gill-net 
and hook-and-line fisheries south of 
Santa Barbara primarily land market 
species. In order to examine the price 
history for market species in southern 
California, only the time series for the 
smaller southern fishery were included 
in Figure 15. On the other hand, the 
northern harvest probably has more 
impact on the price of market species 
than the southern fishery, which has 
gradually increased production since 
the late 1940’s. Prior to 1959, the ad- 


justed price shows a slight downward 


trend to a low of 4.7 cents per pound 
in 1958, the year of maximum rockfish 
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Figure 14.—Annual California barracuda a) landings in California, and b) average ex-vessel prices paid to 
fishermen for the years 1941 through 1972. 
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Figure 15.—Annual rockfish a) landings in Los 
Angeles and San Diego areas, and b) average ex- 
vessel prices paid to fishermen for the years 
1941 through 1972. 


production in California. Since that 
time, prices have gradually increased 
with only slight fluctuations as the total 
catch declined. Increased landings in 
the most recent years may have damp- 
ened the price rise which is apparent 
in other market species. 


SUMMARY 

Ex-vessel prices have been deflated 
by the wholesale price index to account 
for inflation, particularly during the 
post-World War II and recent periods. 
Adjusted prices for all stocks in the 
1950’s and 1960's are generally lower 
than those of the 1940's, except for the 
depleted sardine and Pacific mackerel 
stocks. In recent years, the price for 
most species, except anchovy and 
squid, have increased at a rate some- 
what greater than inflation. 





eee 


Filleting rockfish in Santa Barbara for the fresh fish market. Photo courtesy of biologist Jack W. Schott, 


The harvest of wetfish species has 
been primarily influenced by the de- 
cline in the sardine stock followed by 
the Pacific mackerel stock. Prices have 
been influenced by resource use, i.e., 
canning, bait, fresh market, or meal 
reduction. The wetfish species gen- 
erally have the lowest ex-vessel price 
of the three groups. 

Total California landings of the tuna 
group have not changed greatly since 
the early 1950's. California prices have 
been primarily influenced by the in- 
creased world production of tuna and 
foreign imports of frozen tuna into the 
United States. Consumer demand in 
the mid-1950’s was less than production 
and prices tended to sag. In recent 


California Department of Fish and Game. 


years, worldwide consumer demand 
has increased and prices have _ in- 
creased. Since the collapse of the 
sardine stocks, the tuna group has 
dominated the commercial fishing 
industry in California. 

The market fish group, harvested 
by a nearshore gill-net and hook-and- 
line fishery, supplies local demand for 
fresh fish. Except for the rockfish cate- 
gory, most of the species are migratory 
along the Baja California and southern 
California coastline. Prices for this 
group have been relatively constant 
except during periods of increased 
availability. Prices are similar to the 
tuna group but the catches are con- 
siderably less. 
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NOAA/NMFS Developments 


U.S. Rejects ICNAF Fishery Regulation 
Proposal, Cites Excess Fishing Pressure 


The United States officially rejected 
a mid-summer proposal from the Inter- 
national Commission for the Northwest 
Atlantic Fisheries (ICNAF) which 
would regulate the overall fishing off 
the U.S. coast from Maine to North 
Carolina in 1976, the Office of Inter- 
national Fisheries, National Marine 
Fisheries Service, NOAA, reports. 
Under the proposal, the total catch 
would be reduced to 650,000 metric 
tons in 1976 from the allowable catch 
of 850,000 metric tons in 1975, but squid 
would be excluded from the quota— 
which was not the case in previous 
years. Quotas on squid will allow a 
catch of 74,000 tons of that species in 
1976, up from 71,000 tons in 1974. The 
United States and Canada voted against 
the proposal at the ICNAF Annual 
Meeting, which was held in Edinburgh, 
Scotland, 10-20 June 1975. 

At the catch level of 650,000 tons 
plus the squid, scientists estimate that 
a full decade would be required for 
stock recovery. In addition, there is 
an associated probability of approxi- 
mately 30 percent that recovery will 
not begin in 1976 at this catch level, 
and hence a longer period of recovery 
may be required. 

The United States had proposed a 
quota of 550,000 tons, including squid, 
which would have meant a 5-year re- 
covery period with a 90 percent prob- 
ability of recovery starting in 1976. 
That proposal, along with others rang- 
ing up to 800,000 tons (13-year recov- 
ery. 59 percent chance of success), was 
rejected by the Commission before the 
650,000 level was agreed upon unani- 


mously. A later proposal to exclude 
squid from the total was carried by a 
majority vote over U.S. objections. 

In announcing the official objection, 
which will exclude the U.S. from ap- 
plicability of the proposal if it becomes 
effective for others, Ambassador 
Thomas A. Clingan, Jr., Deputy As- 
sistant Secretary of State for Oceans 
and Fisheries Affairs, called the situa- 
tion ‘‘intolerable.”’ *“The United States 
has been watching massive overfish- 
ing off its coasts for some years now,”” 
the Ambassador said. *‘This kind of 
situation cannot be allowed to continue. 
Nor can we any longer afford the luxury 
of a leisurely approach to fisheries 
problems. The resources have been too 
badly depleted, and the American fish- 
ermen have suffered too much, to avoid 
the hard decisions which are required 
now by all fishing nations.”’ 

The chief U.S. representative to 
ICNAF, David H. Wallace, Associate 
Administrator of the National Oceanic 
and Atmospheric Administration, 
Department of Commerce, said that the 
ICNAF decision to increase the U.S. 
quota from 211,600 tons in 1975 to 
230,000 tons in 1976 had not persuaded 
the United States Delegation to vote 
for the proposal, or the United States 
Government to accept it after it was 
adopted by majority vote. 

‘‘We attach as much importance to 
the conservation and protection of the 
valuable natural resources as we do to 
the protection of the American fisher- 
men,”’ Wallace declared. **Starting to 
give the fishermen a real opportunity to 
produce an adequate supply of fish for 


the American market, as they were 
once able to do, is not enough. We must 
also restore the productivity of the 
stocks. Virtually every species off our 
Atlantic coast has been overfished, 
some very severely. The only way to 
correct the situation is by a drastic cut- 
back in catch and fishing effort, and this 
is what the United States is insisting 
upon.” 

The question of the overall allowable 
catch and the exclusion of squid from it 
was to be taken up again at a special 
ICNAF meeting in Montreal. A deci- 
sion had already been made to schedule 
the meeting to discuss various matters, 
mostly related to the Canadian coast, 
which had not been resolved at the 
Annual Meeting. The United States 
placed the quota and squid issue on the 
agenda for the special meeting, which 
was to be held 22-27 September. 

Each individual species or stock is 
the subject of a separate quota and na- 
tional allocation. These were adopted 
by ICNAF in June and do not appear to 
be in question. The overall quota is less 
than the sum of the individual quotas, 
and is designed to focus fishing effort as 
precisely as possible on target species. 

One reason the stocks are so depleted 
off the U.S. coast is that there is an un- 
usually high species mix, with the result 
that many fish are taken as a by-catch, 
or incidental to the target species. Such 
fish are often simply discarded at sea, or 
made into fish meal. The basis for this 
‘“*two-tier’’ quota system was laid at a 
special ICNAF meeting in Ottawa in 
October 1973 after the 1973 Annual 
Meeting had ended in complete failure. 
At that time the United States was 
seriously considering withdrawing 
from the Commission, but acceded to 
the pleas of other members to enter 
into the special negotiations. They 





The Commerce Department has 
adopted a new symbol (right) to 
be used during the Bicentennial to 
commemorate America’s fishing 
industry. 

The symbol was developed by 
the National Oceanic and Atmo- 
spheric Administration’s National 
Marine Fisheries Service to be used 





Bicentennial Fishery Symbol Adopted 


AMERICAS 
FIRST INDUSTRY 


by the public and by the fishing in- 
dustry to make signs, posters, recipe 
booklets, place mats, window de- 
cals, bumper stickers, and other ap- 
propriate items. Copies of the logo, 
which are suitable for reproduction, 
may be obtained from the Director, 
National Marine Fisheries Service, 
NOAA, Washington, DC 20235. 
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produced an agreement that the catch 
would be reduced to 923,900 tons in 
1974 and 850.000 tons in 1975 from the 
over 1,100,000 tons it had reached in 
1972 and 1973. 

The agreement also specified that the 
catch would be further reduced in 1976 
to the ‘‘amount which will allow the 
biomass to recover to a level which will 
produce the maximum sustainable 
yield.” However, the agreement did 
not specify how long the recovery pe- 
riod was to be. That led to the present 
difficulty. 

Three other U.S. proposals were 
scheduled for the Montreal meeting: 
1) To close a large area on Georges 
Bank, off New England, to fishing with 
bottom gear all year ‘round in order 


to protect the seriously depleted 
groundfish stocks in the area, such 
as haddock. 2) To license fishing vessels 
from all IC NAF members in the North- 
west Atlantic. At the present time some 
members do not know where their ves- 
sels are or what they are fishing for. 
3) To simplify and clarify the allowable 
exemptions in the ICNAF trawl regu- 
lations. This allows fora by-catch which 
is too high. 

The second and third proposals were 
added to the agenda of the Montreal 
meeting at the request of the United 
States. These subjects had been dis- 
cussed at the June and earlier meetings, 
but agreement was not reached on them 
in ICNAF. The Georges Bank closure 
proposal had already been referred to 


Atlantic Bluefin Tuna Fishing Seasons, 
Quotas, Report and Enforcement Rules Set 


Regulations limiting the catch of 
Atlantic bluefin tuna have been es- 
tablished by the Commerce Depart- 
ment’s National Oceanic and Atmo- 
spheric Administration to help conserve 
stocks of the threatened species. The 
regulations, published 13 August in the 
Federal Register, permit the Director 
of the National Marine Fisheries Ser- 
vice to establish fishing seasons, quotas, 
reporting requirements, enforcement 
procedures, and penalties relating to the 
catch of the bluefin tuna. 

Publication of the regulations fol- 
lowed the 5 August signing of the At- 
lantic Tunas Convention Act of 1975 
by President Ford, and, in effect, im- 
plemented recommendations adopted 
by the International Commission for 
Conservation of Atlantic Tunas. The 
Commission is responsible for the study 
of the populations of tuna and tuna-like 
fishes in the Atlantic Ocean, and recom- 
mends proposals for joint action by 
member governments to maintain fish 
stocks at levels permitting maximum 
sustainable catch. Member countries 
of the Commission are Brazil, Canada, 
Cuba, France, Ghana, Ivory Coast, 
Japan, Korea, Morocco, Portugal, 
Senegal, South Africa, Spain, and the 
United States. 

The principal provisions of the new 
regulations: 

1) Permit the Director, NMFS, 
to establish open and closed seasons 


for Atlantic bluefin tuna weighing 
between 14 and 115 pounds or more 
than 300 pounds. 

2) Permit anglers a daily bag 
limit of four Atlantic bluefin tuna 
weighing between 14 and 115 
pounds; one of these four may 
weigh less than 14 pounds and one 
may weigh between 115 and 300 
pounds. 

3) Establish purse-seine quotas 
of 1,100 short tons of fish weighing 
between 14 and 115 pounds and 200 
short tons of fish weighing more than 
300 pounds. 

4) Establish a quota for other 
than purse seine fishermen of 2,250 
fish weighing more than 300 pounds. 
Of these 2,250 no more than 200 
may be taken south of a line extend- 
ing from the entrance to Chatham 
Harbor, Mass., east into the Atlantic 
Ocean. 

5) Permit purse seine vessels fish- 
ing for Atlantic bluefin tuna weighing 
between 14 and 115 pounds to take 
incidentally, on any one trip, Atlan- 
tic bluefin tuna outside of these 
weight limits if the incidental catch 
does not exceed 15 percent of the 
number of fish, or four percent of 
the total weight of the fish caught 
which are within the 14 to 115 pound 
range. 

6) Limit the catch of Atlantic 
bluefin tuna incidentally taken while 
fishing for other species to two per- 
cent of the total weight of the catch 
on any one trip or, in the case of 
traps, to a 30-day period. 


There will be no open season for 
purse seiners this year since the 1,100 
short tons of fish weighing from 14 to 
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the special meeting. Progress had been 
made on it in Edinburgh, but time did 
not permit conclusion of the discussions 
on some major details. 

Members of ICNAF are Bulgaria, 
Canada, Denmark, Federal Republic 
of Germany, France, German Demo- 
cratic Republic, Iceland, Italy, Japan, 
Norway, Poland, Portugal, Romania, 
Spain, USSR, United Kingdom, and 
the United States. In addition, Cuba 
has indicated it might join ICNAF 
after discussions at the Montreal meet- 
ing. Vessels from most of these coun- 
tries fish off the U.S. coast, but a few 
nations normally fish only in the 
ICNAF areas off Canada or Green- 
land. 


Source: U.S. Department of State press release, 
18 July 1975. 


115 pounds allotted to purse seiners 
have already been taken. 

Prior to the enactment of the Atlantic 
Tunas Convention Act of 1975, the 
National Marine Fisheries Service had 
proposed to declare the Atlantic blue- 
fin tuna a threatened species. With the 
passage of the Act, this action is no 
longer required and the Director has 
taken steps to stop all actions to list 
the Atlantic bluefin tuna as a threatened 
species. 

Copies of the complete regulations 
may be obtained from the Director, 
National Marine Fisheries Service, 
NOAA, Washington, DC 20235, or the 
Director, Northeast Region, National 
Marine Fisheries Service, NOAA, 
14 Elm St., Gloucester, MA 01930. 


Sportsmen Asked for 
Bluefin Tuna Data 


Thousands of recreational fishermen 
in New York and New Jersey are being 
asked to furnish statistical and biologi- 
cal data on the Atlantic bluefin tuna to 
the National Marine Fisheries Service. 

Grant Beardsley of the NMFS South- 
east Fisheries Center, Miami, Fla., 
is the program leader for the survey. 
**We just don’t have enough catch data 
on the numbers of bluefin taken off the 
New York and New Jersey coast by 
recreational fishermen,”’ said Beard- 
sley. ‘‘The annual catch estimate is, 
at best, poor because the catch is di- 
verse and has not been adequately 
sampled before.” 





The objectives of the survey are: 1) 
to estimate the total number of Atlantic 
bluefin tuna caught and landed by rec- 
reational fishermen in 1975; 2) to obtain 
a representative sample of length, 
weight, sex, age, and stock character- 
istics of tuna landed in the area; 3) to 
estimate the Atlantic bluefin tuna rec- 
reational fishing effort; and 4) to es- 
tablish a data and sampling base for 


future monitoring of bluefin tuna rec- 
reational fishing catches. 

Several means are being used to ob- 
tain the required data, but most of it 
is gotten from interviews with captains 
of charter boats, party boats, and pri- 
vate boats at designated fishing ports 
on a daily basis. Charter boat crews 
have been solicited to maintain daily 
logs of fishing activity and catch. Postal 
cards were distributed to selected fish- 


Fast and Accurate Method Developed for 
Detecting ‘‘Red Tide’ Poison in Shellfish 


A procedure for detecting the pres- 
ence in shellfish of saxitoxin—the para- 
lyiic shellfish poison sometimes as- 
sociated with the so-called ‘‘red tide”’ 
blooms on the west coast—one hun- 
dred times more sensitive than any 
previous method has been devised by 
National Oceanic and Atmospheric 
Administration (NOAA) Sea Grant 
chemists at the Berkeley campus of 
the University of California. ‘*We are 
hopeful,’ said Robert B. Abel, Di- 
rector of NOAA’s Office of Sea Grant, 
‘that this new technique may be used 
to prevent the unnecessary closing of 
shellfish areas. It should allow for the 
specific, rapid, and reliable inspection 
of shellfish for toxicity and be a much 
more desirable substitute for the present 
method of closing areas by calendar.”’ 

The new technique, developed under 
the sponsorship of the Office of Sea 
Grant of NOAA which is part of the 
Commerce Department, involves a 
chemical analysis of the shellfish that 
could provide a more scientific ap- 
proach to the problem of paralytic shell- 
fish poison than seasonal closings. Meat 
from the suspected animals is ground 
up and subjected to a series of relatively 
simple steps to extract any saxitoxin 
which may be present. The amount of 
saxitoxin, if any, can then be deter- 
mined using a_ standard laboratory 
instrument called a fluorescence spec- 
trophotometer. 

‘‘The procedure is so straightfor- 
ward,’ claims Henry Rapoport, leader 
of the Sea Grant group at the Univer- 
sity of California’s Berkeley campus, 
‘‘and the equipment needed so un- 
complicated, that testing can be carried 
out on board a ship or in a small van on 
shore. The results are immediate and a 


decision can be made on the spot 
whether or not to harvest.” 

The Berkeley Sea Grant team ana- 
lyzed several samples of Alaska butter 
clams and California mussels taken 
from 15 separate areas that had been 
closed to shellfishing. The scientists 
were able to detect saxitoxin in con- 
centrations as low as four parts per bil- 
lion and found that shellfish from some 
of the closed beds would be considered 
safe for human consumption according 
to the compliance guidelines set by the 
Food and Drug Administration. 

According to Rapoport, the chemical 
test can be carried out much more easily 
than the standard bioassay procedure 
in which mice are injected with an ex- 
tract of shellfish suspected of harboring 
the poison—a method that is costly, 
time-consuming, and not always ac- 
curate. ‘‘While in theory,’ said Rapo- 
port, ‘‘mice bioassay should be fairly 
sensitive, in practice however, this 
just hasn’t been so, because the sodium 
ions normally found in shellfish mask 
the presence of saxitoxin at low con- 
centrations.”’ Rapoport noted a number 
of mice of a specified weight must be 
used to obtain significant results, and 


Foreign Fishery Developments 


ermen who volunteered to report their 
daily catch and effort data. A list of 
bluefin anglers was compiled and week- 
ly telephone surveys were made to 
augment catch and effort data received 
from other sources. 

‘We feel that this sampling will give 
us the data necessary to make sound 
management decisions and maintain 
the bluefin tuna as a viable recreational 
resource,’ said Beardsley. 


even then there can be differences in 
susceptibility among various strains 
of mice. 

No one understands exactly what 
triggers the blooms of toxic plankton 
called dinoflagellates or how to control 
them, but it is known that shellfish, 
feeding on the plankton, can retain 
minute quantities of saxitoxin. Al- 
though the shellfish themselves appear 
to be unaffected by the poison, people 
can become ill from eating the tainted 
meat. The amount of sunlight and the 
temperature and nutrient level of the 
water can affect the timing and size of 
the blooms. Since these events are 
generally seasonal, some state agencies, 
not wanting to expose people to the 
toxin, have felt the safest course is to 
close whole shellfish beds during certain 
months, even though the areas may 
pose no demonstrable threat to health. 
California, for example, prohibits the 
taking of mussels from May through 
October. 

The results of Rapoport’s research 
have been published in an article en- 
titled *‘A Chemical Assay for Saxi- 
toxin, the Paralytic Shellfish Poison,” 
in Agriculture and Food Chemistry. 
Reprints are available free by writing 
Henry Rapoport, Department of 
Chemistry, University of California, 
Berkeley, CA 94720. 


Canada Bars Soviet Fishing Fleet from 
Atlantic Ports, Claims Excessive Fishing 
Canada closed its Atlantic ports to 
Soviet fishing vessels on 28 July be- 
cause of alleged overfishing by the 


Soviets in international waters off 

Canada’s coast, the Office of Inter- 

national Fisheries, NMFS, NOAA, 

reports. Fishing in that area is regulated 
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by the 16-member International Com- 
mission for the Northwest Atlantic 
Fisheries (ICNAF). 

Romeo LeBlanc, Canadian Minister 
of State for Fisheries, stated in a news 
conference that in some ICNAF areas 
in both 1974 and 1975, the Soviets had 





taken 70-100 percent more than their 
quotas for certain species allowed them. 

The Canadian Government also as- 
serted that the Soviets have not settled 
claims for damages by Soviet vessels 
to Canadian fishing gear. A spokesman 
at the Soviet Embassy in Ottawa stated, 
however, that all ‘‘verified claims” 
have been promptly paid and the cap- 
tains of the offending vessels punished. 
He added that the USSR had proposed 
in November 1974 that Ottawa and 
Moscow set up a fishery claims board, 
or a joint commission to mediate gear 
conflict problems, but that the Canadian 
Government has not accepted the 
proposal. (The Soviets have fishery 
claims boards with the United States 
and Norway.) 

Both the USSR and Canada will be 
affected by the port closure. The Soviet 
fishing fleet, which made about 400 calls 
at Canadian ports in 1974, will have to 
find other means to replenish supplies, 
while Canadian ports like Halifax in 
Nova Scotia and St. John’s on New- 


foundland will lose the substantial 
business that the Soviet vessels brought. 

At present, Soviet vessels are al- 
lowed 4 calls a month under the U.S.- 
USSR Mid-Atlantic Fisheries Agree- 
ment at each of the following U.S. ports: 
Boston, New York, Philadelphia, and 
Baltimore. 

The NMFS Office of International 
Fisheries reports mixed Canadian re- 
actions to the port closure and mixed 
predictions of its effect on Soviet fish- 
ing in the Northwest Atlantic. The 
Atlantic Fishermen’s Association in 
Halifax said that its 2,000 members 
‘“‘are 100 percent behind the move.” 
However, the local Halifax manager of 
Kerr Steamships, the Soviet fishing 
fleet's North American agent, esti- 
mated that the Soviet fleet spends $4 
million annually in Canadian east coast 
ports, and predicted that many com- 
panies there will be seriously affected 
by the loss of the Soviet business. Three 
out of every four Soviet fishing vessels 
calling at Canadian Atlantic ports come 





The Japanese government has 
published its budget for Japanese 
Fiscal Year (JFY) 1975 (1 April 
1975-31 March 1976). The Fisheries 
Agency, under the Ministry of Ag- 
riculture and Forestry, budgeted a 
total of 7 billion yen (US$23.6 mil- 
lion) for the new year. This is an 
increase of over 2.2 billion yen over 


Item 


Exploration of new fishing grounds 
Exploration of marine fishery resources 
Maintenance and exploration of foreign 
coastal fishing grounds 
Exploration of high-seas fishing grounds 

Promotion of marine farming 
Promotion of maricultural fishery 
Experimental large-scale breeding of 
fish species 

Formation of large-scale fishing and 

breeding grounds 
Exploitation of shallow water fishing grounds 
Study to develop large-scale breeding grounds 

Expansion of coastal fishing grounds 
Study to enlarge coastal fisheries 
Expansion of coastal fisheries 
Breeding of designated fish species 

In-shore and off-shore fisheries and forecasting 

Promotion of fisheries technology 
Expansion of fishery experimental stations 
Promotion of agricultural, forestry, and 
fisheries research 


Total 


Agency. 





Japan’s Fishery Budget Increases 


Source: Marine Development Division, Research Coordination Bureau, Japanese Science and Technology 


JFY 1974. Larger appropriations are 
noted in funds allocated for the ex- 
ploration of new fishing grounds 
(from 1.7 to 2.7 billion yen, or 
US$5.7 to 9.1 million) and for the 
expansion of coastal fisheries (from 
0.8 to 2.0 billion yen, or US$2.7 to 
6.7 million). The Fisheries Agency 
budget is given below in detail: 





Cost (108 yen) 
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838 
67 
757 
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89 
274 


0 150 


7,022 


4,769 








to Halifax; of approximately 300 Soviet 
vessels that came to Halifax in 1974, 
over 230 called for water and provi- 
sions, 44 to have repairs made and 20 
came due to medical emergencies. 

With Canadian ports closed to them, 
the Soviets will have to call at the 
French islands of St. Pierre and Mi- 
quelon, about 20 miles off Newfound- 
land, or come to the United States, or 
both, and will in any case have to in- 
crease their own fishery support opera- 
tions. The Executive Secretary of 
ICNAF, Lewis Day, opined that ‘‘St. 
Pierre and Miquelon offer viable alter- 
natives’ for the Soviet vessels, but 
Minister LeBlanc quoted the French 
Government (with which the Canadian 
Government apparently consulted 
prior to taking its action) to the effect 
that the two islands ‘‘in no way could 

. .increase their facilities’’ to provide 
what is offered to foreign fleets by 
Canada’s Atlantic ports. There is no 
doubt that to fish in the Northwest At- 
lantic will become more inconvenient 
and more costly for the USSR, but no 
one feels that the Canadian action will, 
by itself, solve the overfishing problems 
in ICNAF. 


Jamaica Issues New 
Fishing Regulations 


The Jamaican Government has is- 
sued the Fishing Industry Act of 1975 
which establishes new fishing regula- 
tions, according to the Office of Inter- 
national Fisheries, NMFS, NOAA. 
Overall responsibility for enforcement 
of the Act is given to the minister ‘‘re- 
sponsible for fisheries,’ currently the 
Minister of Agriculture. The authority 
to license, register and inspect fishing 
vessels is further delegated to lower 
officials, specified as Licensing Author- 
ities and Fishery Inspectors. 

In general, the Fishing Industry Act 
sets guidelines for, and establishes 
complete control of all aspects of fish- 
ing in Jamaican waters, and allows the 
Minister of Fisheries, and in most cases 
his subordinates, a fair amount of dis- 
cretion in defining and enforcing the 
specific terms of the act. 

The act states that all persons fishing 
in Jamaican waters must possess a valid 
license issued by the Licensing Author- 
ity. Such licenses may be temporary or 





have a validity of 2 years, and, in the 
words of the Act, “‘may be granted 
subject to such conditions as the Li- 
censing Authority thinks fit to impose.” 
In addition, all boats used for fishing 
must be inspected and registered. The 
Licensing Authority has the power to 
‘refuse to register a fishing boat if it 
is satisfied that the registration thereof 
would not be in the interest of the fish- 
ing industry.’ However, such a refusal 
can be appealed to the Minister. Ex- 
clusions for both, registration of fish- 
ermen and vessels, can be granted if the 
licenses are to be used for scientific 
and research purposes, or on the be- 
half of the Jamaican Government, or 
for other reasons specified by order of 
the Minister. Terms and procedures for 
cancellation or revocation of licenses, 
transfer of ownership, or recording of 
changes in the status of vessels are 
outlined in the Act. 

The Act also allows the Minister to 
declare any area a fish sanctuary or to 
close a season for any species of fish 
in order to protect the resources. To 
enforce this provision, the Act provides 
that any fishery inspector, described 
generally as any law enforcement 
officer, may board and inspect any 
vessel and its equipment, and may 
demand to see licenses and registra- 
tions, if he suspects the boat is ‘‘en- 
gaged in fishing in contravention of the 
provisions of this act.”’ In addition, any 
fishery inspector may seize any boat or 
equipment which he deems is being 
used illegally. The Act provides var- 
ious penalties and fines, for offenses 
and violations of the law, beginning at 
20 Jamaican Dollars (US$18.17) or 
one month in jail, for not carrying one’s 
fishing licenses. The maximum fine is 
J$5,000 (US$4,543), or 12 months im- 
prisonment, for not making arrange- 
ments to rescue fishermen in emer- 
gencies, or for the payment of fines 
incurred for fishing without a license in 
foreign jurisdictions. 

Finally, the Act defines the power 
and authority of the Minister to make 
regulations concerning licenses, reg- 
isters, inspections, marketing, records, 
and safety measures for fishermen. The 
law concludes by noting that any ves- 
sel or equipment, used in the commis- 
sion of an offense against the Act, may 
be seized and forfeited to the Govern- 
ment. 


Mexico Acts to Boost Fisheries Production 


One of the principal goals for Mexico 
of the Echeverria Administration has 
been to double fisheries production 
during the 6-year term 1971-76, accord- 
ing to George Rees, Regional Fisheries 
Attache, U.S. Embassy, Mexico City. 
Under this program, the Government 
is attempting to increase fish landings 
from 254,000 metric tons in 1970 to 
500,000 tons in 1976. In the first 3 years 
of the Echeverria Administration (1971- 
73) fish landings increased nearly 30 
percent to almost 330,000 metric tons. 
However, at this rate the goal of 500,000 
tons will not be reached by 1976. It is 
probably not possible to increase fish 
landings to 500,000 tons as long as the 
industry is based on traditional fish- 
eries. For this reason, the Mexican 
Government is striving to develop new 
fisheries for anchovy and merluza 
(hake), which are untapped resources 
of large potential. 


LANDINGS 


During the last 10 years Mexican 
fishery landings increased an impressive 
82 percent from 181,000 tons in 1963 
to 329,000 tons in 1973. During the first 
3 years of the present Administration, 
landings have steadily increased from 
254,000 tons in 1970 to 329,000 tons in 
1973, a gain of almost 30 percent. 

The greatest emphasis has been 
placed on increasing the catch of edible 
species for domestic consumption. 
As a result, during 1971-73, the overall 
catch of species for human consumption 
rose 33 percent, primarily because of 
the following particularly significant 
increases: large sharks, 186.5 percent; 
sardines, 82.6 percent; small sharks, 
79.8 percent; tunas, 65.2 percent; and 
king mackerel, 49.9 percent. 

Under Mexican laws only members 
of cooperatives can catch certain spe- 
cies of fish. The Mexican fishing in- 
dustry is thus divided into two sectors, 
cooperative and private. The coopera- 
tives receive considerable aid from the 
government, while, according to private 
industry sources, the private sector 
receives very little assistance. In 1973, 
the cooperatives accounted for 34.1 
percent of the total landings, consisting 
almost entirely of shrimp and oysters. 
The private sector accounted for the 
remaining 65.9 percent, including edible 
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finfish, fish meal, and marine algae. 
By value, however, the catch of the 
cooperative fishermen was about twice 
that of the private sectar. 


THE FISHING FLEET 


In 1973, a total of 2,307 Mexican ves- 
sels was registered as high-seas fishing 
vessels. The Pacific coast had 1,041 
shrimp trawlers, 7 finfish boats, 68 
sardine vessels, and 21 tuna vessels. 
The Gulf and Caribbean coasts had 
914 shrimp trawlers, 254 finfish boats, 
and 2 codfish trawlers. 


ADDITIONS TO THE FLEET 


The current status of the national 
program to increase the number of fish- 
ing vessels is as follows. A total of 
150 shrimp trawlers has been built in 
Mexico and delivered to cooperatives; 
238 others are said to be in various 
stages of construction. Also, 201 per- 
mits have been issued for the importa- 
tion of new and used vessels. These 
vessels, primarily for shrimp and snap- 
per fisheries, were purchased mostly 
from U.S. shipyards. Nine tuna seiners, 
each with 650 tons carrying capacity, 
will be built in Poland. The first was 
expected in mid-1975 with a new one to 
be delivered every 2 months thereafter. 

In November 1974, the Bank of Brazil 
announced that it had extended a credit 
of US$30 million to Mexico for the 
purchase of fishing vessels built in 
Brazilian shipyards. The number and 
type of vessels were not specified. In 
April 1974, the Inter-American De- 
velopment Bank approved a loan of $43 
million for the construction of 323 ves- 
sels. The loan will make possible the 
purchase of 120 shrimp trawlers; 30 
sardine and anchovy vessels; 60 finfish, 
10 mackerel, 100 snapper, and 2 merluza 
vessels; and | training vessel. 


DEVELOPMENT OF NEW 
FISHERY RESOURCES 


In March 1974, the Mexican Govern- 
ment and two private companies en- 
tered into an agreement with a Peruvian 
consortium to explore for anchovy off 
Baja California. The Peruvians pro- 
vided three vessels and an aircraft. 
Subsequently, the Government chart- 
ered two U.S. seiners, the Astronaut 





and the Santa Teresa. The Peruvian 
vessels had difficulties in adapting their 
purse seining methods to the Mexican 
anchovy. which schools at greater 
depths than the Peruvian anchovy, but 
received technical assistance from 
fishermen on the American seiners. 
As a result. the exploratory fishing 
proved highly successful. 

The Zapata Corporation of Houston, 
Tex., has formed a company with a 
group of Monterrey industrialists and 
has been given permission to build a 
fish meal plant and to bring in U.S.-flag 
vessels to fish for anchovy. The re- 
source off Baja California is estimated 
to have a sustainable yield of 500,000 
tons a year. 

In November 1974, the two West 
German trawlers Bonn and Wesser 
arrived at Mazatlan to begin an 18- 
month program of exploratory fishing 
in the Pacific. primarily for merluza. 
There will be a 9-month period of fish- 
ing and 9 months for analysis of the 
results. There is no cost to Mexico for 
the program. For the privilege of fishing 
out of a Mexican port, the Germans 
must give to Mexico 50 percent of the 
catch over 1,000 metric tons. 


MEXICO’S TECHNICAL 
FISHERY SCHOOLS 

The Mexican Government, as part 
of its program of fisheries development, 
is carrying out an ambitious project of 
fisheries education to provide the fish- 
ing industry with capable personnel at 
all levels. Under the authority of the 
Plan Nacional de Educacién Pesquera 
Integral (Coordinated National Plan 
of Fisheries Education), as many as 
30 technical fishing schools have been 
functioning since September 1972. Of 
these schools, 10 are classified as ‘‘ex- 
perimental’’ due to their innovative 
educational methods. The schools are 
supervised by the Direccién General 
de Educacién en Ciencias y Tech- 
nologias del Mar (Directorate General 
of Education in Marine Sciences and 
Technology). They are located along 
the coast throughout Mexico as well 
as on Mexico’s inland lakes (Fig. 1). 
Depending on the school’s location, 
the curriculum specializes in inland 
fisheries and fish culture and in marine 
and/or estuarine fisheries. 

The schools are equipped with ves- 
sels, processing laboratories, work- 
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shops for navigation, machinery, and 
fishing gear. Of the total 30 schools, 16 
operate as boarding institutions— 
each has dormitories, laundry, kitchen, 
dining hall, barbershop, and recrea- 
tional and sports facilities. 

The fishery schools are not the tradi- 
tional Mexican secondary schools, but 
are rather technical institutions specifi- 
cally oriented toward the training of 
highly-qualified youngsters for the 
fishing industry. To attend the schools, 
the students must have completed 
primary schools and be between 14 and 


Table 1.—Curriculum of the Mexican technical fish- 
ing schools. 





Sessions per week 


First Second 
year year 


Third 
year 


Subject 





Spanish 
Math 
Natural science 
Social science 
Foreign language 
Fishing skills and 
technology 
Machinery skills and 
technology 
Nautical skills and 
technology 4 5 
Physical education 2 2 
Artistic education 2 2 


Total 38 42 43 





17 years of age. The students in the 
basic course train as technicians and 
workers and can upon graduation obtain 
immediate employment in any of the 
following positions: cadet captain or 
mechanic; assistant fishing technician 
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in refrigeration, machinery, and elec- 
tronics; gear technician; and skilled 
fish culturist. The study program also 
includes traditional academic subjects 
permitting the students to continue 
their studies to a higher level if they 
so desire (Table 1). 


MALTA EXPANDS 
FISHING FLEET 


The U.S. Embassy, Valleta, Malta, 
reports that Libya’s Minister for 
Fisheries and Natural Resources, 
Omar Al Maagsi, and Malta’s Minister 
of Agriculture and Fishing, Freddie 
Micallef, signed in Malta on 11 June an 
agreement for closer cooperation in 
fisheries. Under this agreement Libya 
will provide two trawlers which will be 
fully manned by Maltese fishermen and 
allowed to fish in the territorial waters of 
both countries. The catch will be shared 
equally. 

On the same day as the Libya-Malta 
fisheries cooperation agreement was 
signed, FAO expert and adviser to the 
Maltese Government, George Ford, 
announced that FAO will supply an ad- 
ditional two trawlers to Malta for a 
2-year period. FAO also will provide 
two masters and chief engineers as well 
as two technical advisers. One adviser, 
Jan Heide, a Norwegian expert on the 
storage and distribution of fish, has al- 
ready arrived in Malta on a 2-month 
assignment. The second adviser was 








scheduled to arrive in July on a 2-year 
assignment as Director of the Maltese 
fishing fleet. 

According to the NMFS Office of In- 
ternational Fisheries, Malta has tried 
previously to establish a_high-seas 
fishing fleet with both Japan and 
Tunisia, but has thus far been unsuc- 
cessful. Maltese fishermen have never 
been deep-sea fishermen. They prefer 
to fish close to the Maltese Islands de- 
spite poor catches. If they will adapt 
successfully to high-seas fishing in the 
Mediterranean, the Maltese Govern- 
ment will probably try to promote ex- 
pansion into the Atlantic fishing 
grounds. It has also been suggested that 
Italy may provide one or two additional 
vessels. 


Canada Tries Interim 
Fishing Vessel Subsidy 


Canadian Minister of State for 
Fisheries Romeo LeBlanc announced 
last summer an interim fishing vessel 
subsidy. The policy, which was put into 
effect immediately by the Fisheries and 
Marine Service, is available only to 
full-time fishermen, and excludes those 
who had full-time employment outside 
the primary fishing industry. The policy 
is a short-term measure (to the end of 
1975) and will eventually be replaced 
with a fleet development plan, which 
will be part of the overall program for 
the rehabilitation of the Canadian de- 
mersal fisheries. 

Subsidies are available for vessels 
over 35 feet in length. New vessels 
added to the fishing fleet may be sub- 
sidized only if they are not used in the 
“limited entry” fisheries such as salm- 
on, herring, scallop, snow crab, and 
lobster fisheries. However, subsidies 
for replacement vessels are available for 
vessels used in both ‘‘limited’’ and 
‘*non-limited entry”’ fisheries, provided 
that they qualify for licenses and that 
the vessel to be replaced is at least 8 
years old. ‘‘The qualification that re- 
placement vessels in the limited entry 
fisheries have the capability to operate 
in at least one of the open fisheries will 
encourage fishermen to diversify and 
expand their operational capacities,” 
LeBlanc said. The total amount of the 
fishing vessel subsidy was not an- 


nounced. 
Source: U.S. Embassy, Ottawa. 


Regional Fisheries 
Training School Set 
for Persian Gulf 


Kuwait, Saudi Arabia, Qatar, the 
United Arab Emirates, and Iran 
signed a draft agreement on 17 June 
1975 in Kuwait to establish a Persian 
Gulf Regional Center to train their citi- 
zens in commercial fisheries, the U.S. 
Embassy, Kuwait, reports. Oman and 
Iraq were also expected to sign, but it 
was not certain if Bahrain would do so. 

The Center will be located in Kuwait 
and will be financed jointly by all the 
signatory countries. Its purpose will be 
to train candidates in the technology of 
commercial fishing (for example, the 
handling of gear) for such positions as 
ship captains, assistant captains, and 
mechanics. Training courses will be in 
English and Arabic. The Persian Gulf 
Regional Fisheries Training Center or- 
ganizers are expected to seek some as- 
sistance from the UN Development 
Program to help design the program and 
to provide instructors. Other aspects of 
commercial fisheries, such as the de- 
velopment and management of re- 
sources, and the distribution and mar- 
keting of fishery products will be 
studied by the Fishery Resources Sur- 


Fishery Notes 


Record Alewife Harvest Hikes U.S. Great 
Lakes Commercial Fish Catch 16 Percent 


Commercial fishermen operating in 
U.S. and Canadian waters of the Great 
Lakes last year harvested over 125 mil- 
lion pounds of fish, the highest total 
since 1967, according to The Great 
Lakes News Letter. The landed value of 
the catch, nearly $19 million, exceeded 
the peak years of the mid-1950’s. A 
Great Lakes Commission analysis of 
the 1974 catch statistics completed by 
NOAA’s National Marine Fisheries 
Service in Ann Arbor and preliminary 
data prepared by the Ontario Ministry 
of Natural Resources reveal, however, 
that a record harvest of alewives and 
increasing prices were key factors in the 
high 1974 figures. 

Of the U.S. catch totaling some 77.6 
million pounds in 1974, over 45.5 million 
or 59 percent were alewives. This har- 
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vey and Development Center to be lo- 
cated in Doha, Qatar. 

The agreement did not specify the 
waters in which the participating coun- 
tries plan to fish, but rather referred to 
‘“‘regional’’ and ‘‘subregional’’ areas, 
thus perhaps avoiding any questions on 
territorial waters and fisheries jurisdic- 
tions. The agreement also makes no 
mention of the labor shortages which 
exist in oil-rich nations like Kuwait, or 
how will they recruit potential trainees. 
It has been suggested that Bahrain has 
not signed the agreement because its 
representatives realized that there 
would be a shortage of trainees for the 
program. 


Norway’s Fishing 
Fleet Declines 


The registered Norwegian fishing 
fleet at the end of 1974 consisted of 
27,800 vessels, the Norwegian Informa- 
tion Service reports. The fleet has de- 
creased in size by 3,100 vessels since 
the end of 1972. Most of the reduction 
has involved undecked boats, of which 
only about 2,100 remain. There has 
also, however, been a significant drop in 
the number of decked craft. 


vest was all in Lake Michigan, and here 
it accounted for about 76 percent of the 
total commercial catch. The previous 
high for this species was 41.9 million 
pounds landed in 1967, the year that also 
was marked by a massive die-off of ale- 
wives. In terms of dollar value, the 1974 
U.S. production was about $10.5 mil- 
lion, with the sale of alewives contrib- 
uting $643,000 or only 6 percent of the 
value of the total U.S. catch and 10 per- 
cent of the value for Lake Michigan. 
In the Canadian Great Lakes catch, 
the alewife and the shad, another low- 
value species, for the first time in 1974 
became a factor in the commercial catch 
Statistics, as Lake Erie landings for 
the respective species totaled 1.3 and 
1.7 million pounds and sustained the 
total for the Province of Ontario at 47.8 





million pounds, virtually the 
amount as for 1973. 

The U.S. landings excluding ale- 
wives totaled 32.0 million pounds in 
1974 and were some 1.7 million over the 
1973 catch for species other than ale- 
wives. With respect to the individual 
lake basins, U.S. production increased 
from 1973 to 1974 in all areas except 
Huron. In Canadian waters, gains were 
made in Lakes Huron and Superior, 
while Lake Ontario production con- 
tinued at the 1973 level and Erie’s north 
shore catch declined about 3 percent 
with the important yellow perch harvest 
down about 30 percent from 1973. 

For the eight Great Lakes states, the 
extent of the commercial catch in their 
jurisdictional waters was as follows (in 
thousands of pounds): 


same 


1,130! 
217! 


Ilinois 
Indiana 


New York 679 
Ohio 8,654 
Michigan 15,419" Pennsylvania 473 
Minnesota 2,408 Wisconsin 48,693! 
‘Alewife catch: Ill. 40; Ind. 2; Mich. 5,787; Wis. 39,726 


The accompanying tables indicate the 
weight and dollar value of 1973 and 1974 
landings by Great Lakes commercial 
fishermen for the U.S. and Canadian 
sections of each of the lakes and also 
present totals for the principal species 
caught in U.S. and Canadian waters. 
Some features and developments in the 
several lake basins are noted below. 


LAKE MICHIGAN 


The weight of last year’s catch, ex- 
cluding the record harvest of alewives, 
totaled 14.2 million pounds having a 
landed value of $5.6 million. Both 
figures substantially surpass the 
amounts for any of the other U.S. lake 
areas, although falling well below the 
U.S.-Canadian totals for Lake Erie. 

The most valuable species in the U.S. 
lakes commercial fishery are chubs and 
whitefish, and a large share of their pro- 
duction is in Lake Michigan. In 1974 
their combined landings in this lake to- 
taled 6.7 million pounds which was sold 
for $4.7 million, the value figure repre- 
senting 45 percent of the total for the 
U.S. catch that year. Chub landings 
have been decreasing since 1968 and the 
1974 production was at a record low of 
3.3 million pounds. To counter this situ- 
ation, the chub fishery in Lake 
Michigan was closed around mid-1975 
except for a small quota for assessment 


U.S., Canadian Great Lakes catch, 1973 and 1974. 





Pounds (= 1,000) 


1973 


Value (x 1,000) 


1974 1973 1974 





U.S. catch 
Lake Ontario 305 
Lake Erie 8,352 
Lake Huron 1,942 
Lake Michigan 50,730 
Lake Superior 5,496 
Total 66,825 

Canadian catch 
Lake Ontario 
Lake Erie 
Lake Huron 
Lake Superior 


2,356 
39,829 

2,540 

3,161 


Total 47,886 


Grand total, U.S.-Canada 


114,711 


332 $ 91 $ 117 
9,849 1,481 2,087 
1,718 448 464 

59,720 5,296 6,243 
6,054 1,308 1,594 
77,673 


8,624 10,505 


2,364 466 507 
38,607 7,038 5,627 
3,371 950 1,412 
3,512 700 802 
47,854 


9,154 8,348 


125,527 17,778 18,853 





Leading species in U.S. and Canadian Great Lakes catch. 





Pounds (= 1,000) 


Leading species 1973 


Value (= 1,000) 
1973 1974 





1974 





United States 
Alewives 
Carp 
Chubs 
Whitefish 
Smelt 
Yellow perch 
White bass 


Total 


Canada 
Smelt 
Yellow perch 
White bass 
Lake herring 
Whitefish 


17,181 
19,021 
1,509 
2,322 
1,055 


Total 41,088 


45,556 $ 369 $ 643 
7,058 312 396 
4,887 2,666 2,837 
4,369 2,652 3,182 
4,358 96 194 
3,951 1,150 1,489 
2,918 455 766 

73,097 


7,700 9,507 


16,862 996 961 
13,350 5,822 4,241 
2,355 303 406 
1,709 368 341 
1,296 591 798 


8,080 


35,572 6,747 





purposes. Whitefish production in Lake 
Michigan, at 3.4 million pounds in 1974, 
was down moderately from the previous 
year and marked a reversal of catch in- 
creases since 1967. 
LAKE ERIE 

Last year’s U.S.-Canadian produc- 
tion of 48.5 million pounds was about 
the same as in 1973, witha U.S. gain of 
1.5 million pounds offsetting a minor 
decline in the Canadian catch. The 
combined landings accounted for 39 
percent of the Great Lakes total and the 
landed value of $7.7 million was 41 per- 
cent of the 1974 total for the lakes. The 
principal species contributing to the 
U.S. gain were yellow perch, white 
bass, and carp. The Ontario production 
of 38.6 million pounds in the northern 
half of Lake Erie was 80 percent of last 
year’s total for the lake and also ac- 
counted for 80 percent of the total 
Canadian Great Lakes catch. Smelt and 
yellow perch continued as the principal 
species landed by the north-shore 
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fishermen, but the two-species total of 
28 million pounds (which represented 72 
percent of their total catch) was a sub- 
stantially lower percentage than in pre- 
vious years. 


LAKE HURON 


The 1974 production total for the lake 
was 5.1 million pounds with the U.S. 
catch accounting for about one-third of 
this weight and for a quarter of the 
landed value of the catch. While total 
U.S. production was at a new low of 1.7 
million pounds, the catch of whitefish, 
totaling 270,000 pounds, was nearly 
double the 1973 figure. The whitefish is 
the leading species caught in the Cana- 
dian waters of Huron where production 
approached the million-pound mark in 
1974. 


LAKE SUPERIOR 


Moderate increases in the U.S. catch 
of smelt, chubs, and lake trout contrib- 
uted to the half-million pound gain in 





1974 landings, while the decline in lake 
herring production, which began in 1962 
when the catch was nearly 10 million 
pounds, was at a new low of 575,000 
pounds in 1974. Canada’s commercial 
fishery in Superior has had a relatively 
stable production at 3.0-3.5 million 
pounds in recent years. In 1974, lake 
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herring landings were 1.6 million 
pounds, thus representing nearly half 
the total catch by Ontario fishermen. 


LAKE ONTARIO 


The 1974 production in this relatively 
small, stable commercial fishery was 2.7 
million pounds, with the Canadian 


Recent NMFS Scientific Publications 


Data Report 102. Monk, Bruce H.., 
Earl Dawley, and Kirk Beiningen. 
**Concentration of dissolved gases in the 
Willamette, Cowlitz, and Boise Rivers, 
1970-72.”> June 1975. 19 p. on | 
microfiche. For sale by U.S. Depart- 
ment of Commerce, National Technical 
Information Service, 5285 Port Royal 
Rd., Springfield, VA 22131. 


ABSTRACT 


Data on dissolved nitrogen, dis- 
solved oxygen, total gas pressure, 
and water temperatures are pre- 
sented for the Willamette. Cowlitz, 
and Boise rivers. Water samples 
were taken upstream and down- 
stream of dams and over a wide 


LOS Casebook 
Is Published 


Law of the Sea: Cases, Documents, 
and Readings, by H. Gary Knight, has 
been published by Nautilus Press, 1056 
National Press Bldg., Washington, 
DC 20004 ($25.00). The author is Cam- 
panile Charities Professor of Marine 
Resources Law at Louisiana State Uni- 
versity and has been teaching law ofthe 
sea at LSU’s Law Center for six years. 
The book constitutes a revision and 
complete updating of teaching materials 
developed there. 

The book is meant for use by gov- 
ernment officials and industry execu- 
tives, as well as teachers and students. 
Punched for a three-ring binder, the 
publisher will provide annual supple- 
ments to the book. Almost 900 pages, 
the book includes most primary docu- 
ments of importance to the develop- 
ment and continuing negotiation of the 
law of the sea. Annexes include the four 
1958 Geneva Conventions and a 
number of statistics relating to the law 
of the sea. 


range of river and dam discharges to 
obtain data on the relation between 
river flow and dam discharges and 
their effect on the total gas regime of 
the rivers. 


NOAA Technical Report NMFS 
SSRF-692. Cook, Steven K. 
**Expendable bathythermograph obser- 
vations from the NMFS/MARAD Ship of 
Opportunity Program for 1972.’’ June 
1975, 81 p. For sale by the Superinten- 
dent of Documents, U.S. Government 
Printing Office, Washington, DC 20402. 


ABSTRACT 


Results of the second year of op- 
eration of the NMFS/MARAD Ship 
of Opportunity Program are pre- 
sented in the form of vertical distri- 
butions of temperature and _ hori- 
zontal distributions of sea surface 
salinity and temperature. Opera- 
tional and data management proce- 
dures also are discussed. 


ARTIFICIAL REEF 
VOLUME PRINTED 


Proceedings of an International Con- 
ference on Artificial Reefs, edited by 
Laura Colunga and Richard Stone, has 
been published by the Texas A&M 
University. Cosponsored 20-22 March 
1974 by Texas A&M’s Center for 
Marine Resources, the Texas Coastal 
and Marine Council, and the National 
Marine Fisheries Service, the confer- 
ence was the first devoted entirely to 
artificial reefs. The 33 contributions in 
the 152-page volume cover: Artificial 
reefs around the world; the scientific 
view; building artificial reefs; and 
economic and legal views. 

Historic reviews of artificial reef pro- 
grams in Japan, Puerto Rico, Virgin Is- 
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catch providing about 88 percent of the 
total. The yellow and white varieties of 
perch combined comprise about 40 per- 
cent of the total landings in both the 
New York and Ontario sections of the 
lake, but these waters also account for 
most of the Great Lakes commercial 
catch of bullheads, eels, and rock bass. 


lands, France, and Australia are pre- 
sented while other papers discuss reef 
construction in such states as North and 
South Carolina, Florida, California, 
Hawaii, Texas, Georgia, and Alabama. 
Use of baled tires and baled urban ref- 
use for artificial reefs, geological con- 
siderations for reef sites, artificial reefs 
as experimental tools, and oil structures 
as artificial reefs are also described. 

Legal aspects discussed include the 
regulatory policies of the Environmen- 
tal Protection Agency, U.S. Coast 
Guard, Corps of Engineers, and the Na- 
tional Oceanic and Atmospheric Ad- 
ministration, as well as possible legal 
problems in siting artificial reefs on the 
continental shelf. Commercial fishing 
and shipping industry views are also 
presented. 

Copies of the proceedings (publica- 
tion number TAMU-SG-74-103) are 
available from the Center for Marine 
Resources, Texas A&M _ University, 
College Station, TX 77843 at $4.00 
each. 


Tuna Potential Noted 


for Western Australia 

The Department of Fisheries and 
Wildlife in Western Australia has re- 
cently published a report by J.P. Robins 
entitled Some Aspects of Tuna and its 
Potential in the Oceanic Waters off West- 
ern Australia (Report No. 17). The re- 
port briefly describes the growth of the 
tuna fishery in Australia, world produc- 
tion, utilization, price and future de- 
mand, tuna species descriptions, 
species occurrence around the Aus- 
tralian coast, and the results of two ae- 
rial surveys for tuna off the west and 
northwest coasts of western Australia. 
Requests for this publication should be 
sent to the Department of Fisheries and 
Wildlife, 108 Adelaide Terrace, Perth, 
Australia. 





In Brief... . 


Blue Crab Travels, Safety 
Progress, and Fishing Luck 


....A 144-foot minesweeper has been 
converted into a research vessel for 
oceanographic work in the Virginian 
Sea over the continental shelf for the 
Virginia Institute of Marine Science, 
the Institute reports. On long-term loan 
from the U.S. Navy, the 20-year-old 
wooden-hulled USS Thrush has been 
renamed the R/V Virginian Sea. The 
navy will get data and other services in 
return for her use... . 


....A Florida blue crab, tagged near 
the mouth of the Steinhatchee River 
25 November 1974, was caught off 
Pensacola, Fla. 174 days later, accord- 
ing to the Florida Conservation News. 
That 260-mile move covered about a 
mile and a half per day. Another crab, 
tagged at Punta Gorda and caught 71 
days and 297 miles later off Panacea, 
averaged better than 4 miles per day. 
The blue crab tagging project is part of 
a migration study conducted by the 
University of Florida’s Resources 
Management Systems Program... . 


....-The United States recorded a 
17.5 percent decline in boating accident 
fatalities in 1974 as 1,446 persons lost 
their lives according to U.S. Coast 
Guard statistics. The fatality rate, 16.9 
persons per 100,000 boats, was the 
lowest since records have been kept. 
About 6.8 million boats are registered 
nationwide. .. . 


... .Successful experiments using a 
spray-on polyurethane foam to insulate 
old fishing boats have been repor‘ed 
in The Marine Newsletter. One trial 
showed that ice aboard boat lasted 
twice as long following use of the in- 


sulation, thus saving fuel for ice trips 
and increasing overall fishing time. 
Another boat owner estimated that 
he saved enough in ice and fuel costs 
in one year to pay for his $1,200 insula- 
tion investment. More than 50 boats 
have been insulated from Manteo, N.C. 
to Georgetown, S.C 


....Florida commercial fishermen 
caught 162 million pounds of fish last 
year, a 2 percent drop from the year 
before and the third consecutive annual 
decline. However, rising seafood de- 
mands brought a 14 percent catch value 
increase to $64 million, according to 
Department of Natural Resources data. 
The record catch, 241,443,000 pounds, 
in 1938, was worth only $6 million. 
Florida shrimpers saw a 3 million pound 
catch increase but a $1.6 million drop in 
value in 1974. ... 


....A 52-inch, 43-pound yellowtail 
taken off California’s Santa Catalina 
Island by outdoor writer Harry Bon- 
ner, San Diego, has been entered in 
the Fish and Game Commission’s 
annual gamefish awards program, the 
Commission reports. The winning 
yellowtail in the 1974 contest was a 
60 pounder, also taken off Santa Cata- 
lina Island. The trophy award program 
recognizes sportsmen who take out- 
standing specimens of certain fish and 
game species in California and adjacent 
ocean waters. Most fish are judged on 
weight alone... . 


. . . Only 10 percent of Oregon’s com- 
mercial fishermen—mostly drag_fish- 
ermen after bottomfish, shrimp, and 
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some crab—make their living from 
fishing, according to Joe B. Stevens, 
associate professor at Oregon State 
University, Corvallis. The draggers 
fish about 7 months, have an average 
boat investment of $66,761, and an 
average annual income of about $31,031. 
Stevens’ interviews with 214 of the 
state’s 1,985-3,280 commercial fisher- 
men on their experience, nonfishery 
employment, and income earned in 1972 
showed that salmon trollers lost about 
$100 yearly and made all their money 
from full-time employment outside the 
fishery. ‘‘They stay in because they 
like it,’ said Stevens... . 


. . . .The Coastal Plains Regional Com- 
mission has awarded a $40,920 grant 
to the South Carolina Wildlife and 
Marine Resources Department to ex- 
pand 6 offshore artificial fishing reefs, 
The Marine Newsletter reports. State 
matching funds will total $13,640. 
Funds will also go for potential reef 
site surveys, to locate and buoy wrecks 
along the South Carolina coast, and to 
maintain existing reef buoys. The reef 
program was started in 1967.... 


....A new Seafood Processors’ As- 
sistance Program to help processors 
keep abreast of and comply with perti- 
nent Federal and state regulations has 
been started by the Coastal Plains Cen- 
ter for Marine Development Services 
and the Coastal Plains Regional Com- 
mission, according to The Marine 
Newsletter. Seafood processors in the 
coastal region of Virginia, North and 
South Carolina, Georgia, and Florida 
will be advised on regulations govern- 
ing waste discharges, occupational 
safety of employees, product labelling, 
sanitation, and more... . 


. . . Citing an imminent human cancer 
hazard, Environmental Protection 
Agency Administrator Russell E. Train 
ordered an end to the manufacture of the 
pesticides heptachlor and chlordane 
for most household and agricultural 
uses last summer. Among 8 findings 
leading to Train’s decision was a 1974 
Food and Drug Administration market 
basket survey showing measurable 
amounts of both chemicals in composite 
samples of 77 percent of all meat, fish, 
and poultry and 73 percent of all dairy 
products. ... 
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